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Ourselves. 

W lTir this issue, Current Seicnee enters 
on its thinl year, so flu^ present is 
lef^anled as a suitable oeeasicni to review the 
proijress of I he past two yt^a rs. 

i t has been f^tnierally admittefl by se.ieiili- 
lie- workers, both in India and abroad, that 
the •lonrnal fullils a lon^-felt want; that, it 
represents the projjress, at any rat<‘, of a 
lar}(e section of Indian seienee ; and tliat it 
provides a useful inedinm for active seienti- 
lie eoiitaet between India and the rest of 
the world. The popularity of tlie Journal 
is evideneeil by the lar^e niiinl>er of eoiitri- 
butors and wide circle of readers bot h in 
India and elsewhere. Its publications an* 
alrstraclcil and reviewed by various teelini- 
cal Journals in dilTerent parts of tin* world. 
The original eoiitribiit ions, as also many of 
the Speeial Articles, are cited in literature 
and extracts liberally i(iioted. It is indeed 
flattering to note that some! of tin* articles 
appealing in Cunrut Seienrv have b(*eii 
reprodiufcd as such in a number of technical 
Journals. 

From theseientilic point of view, the most 
important s(*etioii of the Journal is that 
which relates to befteir to ICditor. The 
value of a scieiici* news Journal dc*peinls 
largely on prompt publication of new liiid- 
ings and this fact is recognised by the 
Kditors who aie endeavouring to provide, all 
possible facilities in this direct ion. Letters 
whiffh are ri»eeivefl up to tin* lith or lOth 
of each month are geinually included in the 
issue a))])earing in about a fortnight from 
that flate. Kxeept in some occasional cases 
where the referee n*sides at some consider- 
able. distance, or is otherwise unable, to 
deal fpiiekly with the matter, every note 
is promptly serntiiiised and the authors 
informed of t he decisions of the Hoard as 
early as possible. 

The technical status of a Journal is large- 
ly dctermjiicd l)y the ipiality of its matter 
and this ‘applies more than anything else 
to the nature of the aiinoiineement which 
tignre in correspondence columns, (ireat 
care is being cxereis(*d therefore in tln^ sern- 
tiiiy of ))apers received for publication in 
this section. In this connection it may be 
mentioned that acting on the recommenda- 
tions of their speciklist referees, the Editors 
have on several occasions been obliged either 
to refuse publications or to return papers 
to authors for the' necessary alterations. 
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ThiH \vas always dniu; in ^ood faith and 
with projmr (Mtiirtosy and it is pleasing to 
reeonl that most authors accepted the 
decisions in the right spirit. 

It is largely as the result of the above 
that the Ijclters columns of (hurenl ^vlenve 
have found favour witli many of tlie contri- 
butors from botli within Imlia and abroad. 
The columns have provided space not only 
for announcements of new findings but also 
for discussion of lIuMnes of controversial 
eliaracter. Tlie latter have elicited many 
points of muehseientilH*. interest and except 
in a few stray <fases, hav(i generally been 
rnarktMl by modciaii; tone and liberal 
outlook. 

Tlu» S[M»cial Art icies have always formed 
an important fiMdiire of the Journal. They 
are mostly contributions from experts in 
the respective lines and generally written in 
a style and manncir calculated to interest 
not only other specialists in the line but 
also those pursuing otluu* branches of 
sciiMHM». TIu*. articles have geiuu'ally been 
of the nature of reviews <‘Overiiig a vast 
field and often including a useful part of 
the author's own contributions to the 
subject . Some have also b(‘eii themes with 
constructive sugg<»stioiis relating to certain 
scientific de|mrtmerits of the (iovernment. 
There have also b(?en some others dealing 
with subjecds of topical interest siicli as the 
Cycloneon the Kast coast, and tlu^ ICarth- 
(jiiake in Hihar. 

The leading articles have g(?nerally dealt 
with subjects of popular as well as specialis- 
ed technical interest. They have covered a 
wide range of themes from molasses to birth- 
control and from the several letters wc 
have received it has to be inferred that 
they are being read with considerable 
interest by a large si*ct ion of readers. The 
articles have not been men* scientific dis- 
cussions : in many cases, they have also 
included (constructive suggestions some of 
which liave already becui adopt <'d while 
others are lading seriously considered by the 
Ciovernincnts or organisations ('onceriKMl. 
Particular mention may be made of t.he 
artieh*8 ndating to Marine Fislnuics, Pro- 
tection id (lame and an Acuidemy of 
Scienc(*s for India- -all of which have excited 
(mnsidorable inUuest both in India and 
abroad. 

In January of eviuy* year the Journal 
issues a sp(*cial Supplement relating to the 
mcletiiig o:' the Indian Science Congress 
held during that montfi. The Supplement 


includes a leading article, the Presidential 
Address in exlenso and abstracts of the 
dilTorent Sectional Addresses. Some space 
is also devoted to summaries of public 
lectures and tecbnical symposia lield Under 
the auspices of the Congress. Proceedings 
of annual meetings of dilTorent learned 
Societies which take place during the Con- 
gress Week are also bricily narrated. In 
addition to the above, tim second voliimo 
of the Journal also includes 'a special 
Review Supplement ndating to a wide 
range of publications issucil during that 
year. It is hoped that w'ith monb encour- 
agement and bettor co-operatioii, it' will be 
possible during succeeding years to issue 
more supplements, dealing with a wdde 
range of subjects. 

The Rfssearch Notes include abstracts 
of a number of outstanding contributions 
in dilYc^nuit brancln^s of sm'ence. In addition 
to noticing subjects of purely scientitie 
interest, spcHMal elTort is also made to 
include findings of practir;al imporlance. 
The availabh^ space being rather iestri(!ted, 
it is not ))ossil)le to include notes relating to 
ail branches of science in any single issue 
of the Journal, hut the matter is being so 
distributed that most of tlu^ su1>j(*.cts arc 
covcr(*d ill the course of a f(‘W months. 

Tin? section of Science News is d(»voted 
to a variety of subjects such as certain types 
of techiii(;al matter wlik^h for (pertain reasons 
cannot be included umlor otlier heads, 
.scientific*, items of general interest, univer- 
.sity and ciliicational intelligence, appoint- 
ments, S(*.holars1iips fur higher strudi(^s and 
such like. Tliis sect ion has been popular 
with a large sc^ction of readers -and it is 
hoped that it will be possible to make it 
st ill more intere.stihg and useful in the later 
issues. 

Some space, is allo.tt(»d to subjects of 
industrial interest but it. has not so far been 
possible to find themes of' sneh general 
interest as wonlcl appeal to most of our 
read(*r.s. It is hopcMl, however, with increas- 
ing interest in tlie industrial development 
of the country it would be possible to allot 
more space to Ihis section. 

Tiie advortisimumts relating to scientific 
e(]uipment or technical literature are quite 
select in their character. They are sponsor- 
ed by firms of very high standing and we 
are proud to inclnde them among our 
clients. Owing to the fairly long interval 
that lapses between the issues of the Journal, 
we have so far been able to attract only 
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a* few advertisements relating to liigher 
appointments in seience, but it is hoped that 
it will be possible to inelixde more in the 
present and the later volumes. In addition 
to this it is also proposed to provide some 
additional space under the section of 
Science News or* elsewhere for brief notes 
relating to some of the higher appointments 
for wliieh applications are invited during 
the month in which the Journal appears. 

Taken on the whole, th(% past two years 
have witnessed the eoiisoJidation of the 
position of the .Tournal borh in India and 
abroad, aeeompani(Ml by steady improve- 
ment in various directions. Any little siie- 
cess that has been acliiev'ed is largely due 
to the aid.ive support and eo-operation of 
a number of seientifie workers in India and 
abroad. To them as also to our ot-lie.r 
frienils wc5 are thankful for the good start 
whi(di the Journal has made and tlie bright 
outlook for tlio future. 

J5ven in days of general aflluenee, scienti- 
fic journalism was randy ever a linaneial 
success. Ft need hardly be wondered there- 
fore that in thii.se days of striiigeney, 
Current Science can hardly hope to run on 
the comparatively small income derived 
from subscriptions alone. Fortunately for 
the venture, a few Universities and scientilic 


The Great Indian Fin Whale {/In /a 

O N 7th May a large specimen of the 
CFreat Fiidian Fin Wliahi was washed 
ashore at the Colaba lleelaination, liombay. 
Tlio specjinuiii had (ividently been long dead 
as it was f lirown up in a highly decomposed 
eoiiditioii. He.ing an iiniisual sight and con- 
sidered a saiired animal, uews of the monster 
spread far and wide. Hundreds of people con- 
tinued to visit the spot for several days till the 
carcass was removcid. 1 ii spite of the condition 
of the carcass people flocked to (iollcct the 
oozing Fdubber and portions of the moat. 
The coinlition of the animal was such that 
if was quite impossible to make detailed 
notes to amplify the meagre description of 
Blandfonl in the Fauna .British India 
{Mammalia), p. 5(17. This description was 
based on the mandibular rami, a rib, the 
right radius and 5 vertebra; preserved in tlie 
Indian Museum, Calcutta. Nothing is known 
of the external cliaracters of this whale. 

Though the Times of India reported this 
specimen to be 52 ft. in length, the figure 
is much under-estimated, considering the 


institutions have generously conic to our 
assistance. Particular mention nr.iy made 
of the liberal donations from the Universities 
of Madras, Mysore, iryderabad iin<l Nagpur, 
as also the Indian Science (Jongnsss. The 
Council of the Indian Institute of Science 
have not unlygivcn subslantial annual grants 
but have also provitled the. Journal with 
room for its ofllce and otlnu- I'aeilities. But 
for these and other frhuids who have liberally 
donated in their private capacithv^. the 
JoiiiTial would not liave been the Hii(a*ess 
that it is fo-day. 

Fveii at the time of our writing, the 
linaneial position of the. Journal is not se 
strong as one would wish it to he. The- 
iiKfome is just about suirieieiit to meet, tlir; 
liabilities, so there i.s hardly any margin 
for fresh development .s. It is earnestly 
hoped therefore that more rniversities, 
se.ientilie. institutions and jirivate donoi's 
woiihl corner forward and Indp the promofms 
ill t heir vault tin;. Current Hcicncv is a 
national insi itiitiou standing for the pi ogress 
of seienee in India and it is t he duty of every 
one iiilerestetl in the wtdfare of the eouiitry 
to rally rouinl and remler all possible^ assist- 
ance to make the Journal an international 

SllCffCSS. 


niof)lera fudica) stranded at Bombay. 

I actual length of the niandibiilar rami. Faeh 
mandible taped ajiproximately 20 ft. I in. 
over the outer iMirve. and 10 ft. in straight 
measurement. Working on this flat a it is 
estimated that this wliale eoiild not have 
been much und<?r 70 ft . when in the llesh, 
perhaps even a little longer. 

TlH»re are sevi;ral reconis of Mu; stranding 
of ihisspeeies along the west eoast of India. 
A siieeinuMi measuring (iJ ft. was waslied 
ashore at Bas.sfu'n, north of Bomb.iy, in lOJO.' 
Another, 70 ft. in length, was reportcfl from 
Viziadriig, near Itatnagiri. In .1012 a speei- 
inenOI ft. vvas strantled at Ivatiiagiri. Ihater' 
gave some nn^asurement.s ainl a photograph 
of the small Great Indian Fin Whale ii ft. 
in length, wliich was washed up at Pai iiagiri 
in 101 1. There an; a few records of tlie strand- 
ing of this .species along our coast. In all 
cases the carcasses were too decomposed to 
add much to tlic existing description. 

McCann. 

^ ./. Bnmhtnt Nat. flint. Sttr., lOOli, 17, 

2 fftid., 19U,23, 570.. 
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Hydraulic Laboratories of the West, Their Technique and Ekiuipments. * 

Hy T>r. N. K. 

Imtjalhm Resrarrh TnEtilutt\ LahoTV, 


I X Uk* West liydraiilic Imvo 

conu* to bo ivcotjiiistMl as tlio liist osKon- 
fialH bofoio a hydra 111 io cMiiistiiiciion of any 
ina^nitiido is iiiidortakoii. Though tlio laws 
ooiKHMiiiiig hydranlic siiiiilifudo aro still in 
tho making it is admit t(Mi on all hands that 
hydiaiilif* modol ox])orimonts rondiiotod on 
piopor linos (‘an show up all Mio intih aoios 
of movement inside the water medium whieh 
oiiv present kmjwletlge of mathematies and 
hydrodynainies eannot follow. It is there- 
fore one of those eases that erop u]> very 
often in modern seitmees where experiinonts 
eome to the help of mathematies to establish 
a theory. This intimate intfM‘play of theory 
and praetiee makes llydraiilies one of the 
most ditlieiilt of seieiiees. \ number of 
earefiil experinn'iits were eondiuded in the 
loth eeiitury on various hydraulie problems. 
“ Of thes(‘ experimentalists perhaps Mariotte, 
Hernoiilli and D'Alembert with Poiseiiille, 
Darcy and liazin in Franco, Kankino, Fioudc*, 
Ueynolds and Jam<‘S Thomson in England, 
Kytehvoin, Wtdsl)a 4 *h and JIagen in (b‘r- 
many, V'enturi in Italy with Francis and 
Hamilton Smith in America arc most woithy 
of note. 

*• fn spite, however, of all the work which 
has been so ably a(*(fomfdishcd by these and 
other observers, irytiraulies eannot yet Im‘ 
cdass(‘<l as an exact seionee. The laws 
governing many of its phenonuma are still 
imperfectly understood.’*' It had continued 
like, this for some time till it was recognised 
that thes<‘ laws had very serious limitations. 
Hydraulic stiiietiires based on lUigh's 
thcfiry were found to be very unsafe'-, 
canals designed on Kennedy's theory very 
seldom ran smoothly.'' irydraulics was at 
this stage when it W'as felt that something 
mon‘ than empirical laws was m*cessary if 
we wanted to control natiire^a deeper 
insigld: into the workings of natuiv. A scien- 
tific and not only practical handling of the 
probhuns was felt imperative. It was felt 
that tliese problems must be tackled more 

^ ftnit Ih .\pptiratin)i, I*;*»f. (Gibson. 

“ K. Mekonzii* Taylor, Sri,, 19a 1,2, :j67. 

3 (I. haeey, “ I'liifoviii flow in Mllnvinl livoi’s 
and canals,'* Proc. f ust. Civil Rnqinrcrx, i:itissiun 

1933-31,23. 


scientitleally always with an eye to their 
practical applications. This now n^cogiiition 
has given ris(» to three distinct classes of 
Hydraulic Laboratories. The tirst aic the 
purely scitud iiie. laboratori(*s generally called 
irydrodynamh* Laboratories. These extend 
their lields of activiti(‘S not only to Hydrau- 
lics but to Aeronautics and Mel<*oroiI)gy as 
well. The second class are purely ])ract ical 
and are strictly eonlineil to the practical 
solution of delinile problems. The third 
class are a combination of I lie above tw'O 
and have the most diflicult ami most useful 
career befon^ them. I shall lake a typical 
ease from ea(‘.li of thl^se classes and show 
their workings. 

Of th(‘ liist class the bi*sl I hat I ha ve 
visited is that of Prof. L. Prandtl of tlie 
I’liiversily of Otittingen. II is called Dor 
Kaiser Wilhelm Institule fur SI romungsfors- 
eliiing — the Kesearcli Insliliili? for Fluid 
.Movement. Ft has got four laboratories — 
one for hydrodynamieal research, another 
for aerodynamics, third for turbine and the. 
fourth for research by studenis. As I was 
concerned mostly with tin* lirst laboratory 
I shall describe briefly some of the*, experi- 
ments that werc^ lieing carried on there 
at the time of my visit. TluM.A'periments 
that have made Prandtl’s I^aboralory famous 
thmiighout the scienlifle and engiiufering 
world are varied. 1 sh.til eonecntiate. main- 
ly on Turbulence. that has iliiect 'bearings 
oil Frrigation Problems. Prof. Prainltl’s 
laws of turbulent flow' in pipes hav<‘. shown 
how even for high Reynolds' number the 
friction lo.ss in pip(*s is de[n.*ndent cm tliis 
number. At present expea'inumts ar*‘ in 
progress t hat will show where this inllmuice 
ceases. This fact that even in the turbulent 
region, unless the Reynolds' number is very 
high, friction loss dui‘ t(» turbuleiu'c depends 
on this number, is very important lor model 
experiments and limiis very seriously the 
dimensions of the model. It is well to 
point out here that the loss of energy din^ tb 
tiiibulent friction is much more, sometimes 
even a thousand times more than that due 
to viscous friction. Jhandll's theoretical 

^ “ None Ki'gobnissu dor Tiirbiilcnz-forschung,’* 
Prof. L. Pratidtl. ZrUwhrift den Vvreinea Dcntsidier 

iu/tinipur 
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Fig. 1. 


Refers to a series of experiments mentioned on page 4 in Prof. Praiuiirs Lahurntory at Gottinf^en. 

llliisf nitos biSMiififtilly jif. A and A (li«* sidi* srom* on (In* tlownsf ns-iin i-nd of an apron 
XAY and XAV aro (In* siiU-s <»r ilin apron. Tin* «*lorU work with (In* srair oiiahlcs 
tlin vol<M!ity of flow to In* r.‘ror4!»‘d anlomatirally. 


dcdiintiotiH from Mioao exporimenta and(». I. 
Taylor's^ inathematifal analysis of Towii- 
senil and Fago’s oxporiiiKMits have to a 
oortaiii nxfcont' (doanMl our i<l(?as about tiir- 
biilonec and will in futiiro Indp us to tacklo 
tln5 probltMii of silt-conlrol in rivt'rs and 
esi^als. Tlioni is another class of problems 
that are being tackled in this laboratory 
that liave direct bearing on some of our 
irrigation problems, ft is well known that 
wlieu water Hows along a lixed surface there 
is a retarded layer of water between the 
fixed surface and the free tin id. This 
retarded layer called the Itoundary layer 
under certain ciiciinistane.es ieaves the lixeil 
surface and gemtrates a series of vortices 
between the fixecJ surface and the free tin id. 
These vortices gedimally scour away tlie. 
lixed surface. It will bo seen that we have 
the same phcnoimmon occurring at. the 
downstream esnd of the wing walls of a fall 
or a weir. This problem is being attacked 
theoretically and experimentally in his 
laboratory. 

“Tha TivuHpni t of and Ib*at 

throiig:h fluids in Turbulent Motion, ” Prof. (1. f. 
Taylor. Proreedini/H of the lioytd Society, A, 

m2, 135. 


Of the secomi clas.s the hest I think is at 
(•arlsruhe iindm* t he direc.tion of Prof. Reh- 
hock. Thoiigii Rehhoidv starteil liis liyd rail- 
lie research with his well-known formiihi 
for the (Ikselnirge over a rectangular weir, of 
late years lie. lias he(Mi mostly bn.sy with 
experimemts on river eontrol and harbour 
reeonst rindion. 1 1 is work on Ziidar See 
was direet(»il principally with an eye to 
immediate application; and in his present 
work on the. If bine, all his energy has been 
iliree.teil to till! practical solniion of the 
problem. If is eoneeption of .‘i or I variables 
and treating them as independent has been 
more Mian jn.stili(Ml hy success, fii dealing 
with riveu* problems or scour and silting 
pnihlems he is not. at all conventional Imt 
strikes out a path whieli is nov<5l and very 
often not. approved of by the leatling hydr.iii- 
lieia 4 is. I shall describe in detail only one 
of the various exporinieiit.s t hat, are in pi-o- 
gress ill his laboratory. The general princi- 
ples of river experiments are as follows: 
When it is decided to do modid experi- 
ments on a stretclii of a river a long stietcli 
of the river is taken and 2 or ;> <1iiTeront 
models with difl'erent S(?ale ratios are con- 
structed, say 200:*l, 150:1, the 
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lon^Mi ratio and the de])t.1i ratio aro the same, 
lluvinj^ Mins lixivi * ii ' tlie diseharj^e is 
oonseriiK^ntly lixtMl. The river is then built 
with its l(‘vee t.luit has nMiiaiiUMl stationary 
for a (fOMsiderable length of time. Th(‘ bed 
of the model which lias a dilTereiit slope 
steeper than that of the river is IHUmI uni- 
formly with browii-eoal — very Ifelit drips of 
eoal about 1 to l-Ti mm. in size and density 
about I'l — to a eertjiin depth. .V certain 
disehari;i;e is allowed (o ])ass over the, model 
for dilTenuil iiui^ths of tiim^ and the eon- 
tours IraecMl out by the watiu* are photograph- 
ed by a eamera that travels on two rails at 
a height of about to .‘I m. above the modoL 
the rail is kept ]»aralhd to the wal(»r suiTaee 
so that ])hoto^n'aphs of tlu^ same size are 
obtained every time. Thesi* eoiitour^ are 
tiuui obtaiiuMl for dilTenuit- discharges and 
then compared to the actual contours of the 
river bed; by this means a timi^ factor for 
each experiimmt is obtained which is 
dilTeront for (litTerent rivers. This time 
factor deptuids on the slope and the (|ua]it.y 
of the silt used. For a stretch of the IMiine 
they liave found that for the scale ratio 
IbO: 1, the time factor til is nearly correct, 
so that a change that took 13 years in the 
Khine to take place will ivijuire less than 
one day in the model. Tliis makes his 
experiment (piick and has been more than 
justified in pra(dic(>. 

Of the t Idl'd class of laboratori(*s 1 think 
that of Prof. Meym* Peters at Zurich is by 
far the bi‘St. Thougli liuilt only three years 



Fig. 2. 


Shows a corner of Prof. Meyer Peters’ Laboratory. 

A marks tli;* hiij tlmiicj rcforroil to on pn^co U. 
marks the luovcahlo inli*t arraiigcmorit 
reh'i'pcd to on paj'o 7. 

ago one could 4»asily s<*e that it has got a 
most useful (‘a reel before it. In o(|nipmeiit 
and arrangement. T t liink it is the best and 
being Hie youngest it lias proliteil by all the 
experiences of its predecessors. A series of 


experiments tliat are being carried on there 
will show clearly how Prof. Meyer Peters is 
trying to combine theoretical and practical 
aspects of a problem in these ox fieri men ts. 

I found his assistant Fiiistein, son of (lu^ 
world-famous scientist, busy in iliiding the 
model rules for experiments with silt. This 
is ill connection with some IHime experi- 
ments in which it is propo.sed to investigate 
t he silt carrying capacity of the Rhine. At 
presimt there are two similar experiments on 
the same lim*- — om^ with ficliblcs aliout the 
size of ‘5 to I cm. and the other with 
•5 to 'S mm. The central idea in these 
experiments is the following; -In the 
experiments on the bigger scale which is 
supposed to be the prololype, of the I 
variabh‘S Q the iinantity of water, q the 
(|miiitity of pclblcs introdiiciMl per second, 
i the slope am / tin? dcfith of water, only 
the (fiiantity q is variable, all the other 
ipiantitics are ki^pt cons! ant. It is fouml 
Hiat for ea<*h Q and //, the? slope* 1 and the 
depth /. adjust themselves, so tha-t liy 
changing q, the slopi^ ami depths can be 
varied. (^)rn*spomling to this big scaile 
experiment a model experiment on a small 
scale about LMl: 1, is being carricil on in a 
small lliime, so that for each Q there corres- 
ponds a for / a /", / a and q a //. 
This is being done in llu^ two flumes simul- 
taneously \vitli corrc.spouiling and It 
will be seen that of these two cxperiim'iits 
that on the big scab*, one is directed to a 
Iiractical puijiose wheieas the small scale 
one serves the fiurpo. of establishing the 
theory of model expi^riment for silt. 

The <*rjiii|)mcntK of these* laboratories have 
been more or less standard i.s<*d in tlie course 
of tlui last f<*w decades. With the excc*ptiou 
of a few arrangements that might be reffuir- 
eil to meet tin* sfiecial neetls of any 
particular set of e.\periim*nts oi* som(*timi!S 
the special bias of tin* man in charge, the 
hydraulic, laboratories an* coming to bo 
Imilt more or l(*S8 on the same lines. There 
are a few wcIl-n».c.ognised principles : — 

1. Tliere should bo as few fixtures in the 
hall as possible. With tln^ exception of the 
Ifigh Level • Reservoir no arrangement is 
fixed in the laboratory — even this exception 
I*rof. Seifert of the Prussian (lovernrneiit 
Laboratory at Charlotienburg th inks 
uiineei^sKary. This is found to add consider- 
ably to the flexibility of a laboratory and to 
its capacity to accommodiite different (*.xperi- 
incmts speeially on rivor-eontrol at the 
saino time. The latest laboratory of Trof. 
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Moyer PeterH is built on this typo and lias 
boon found to work quite satisfaotorily. fn 
his laboratory thoro are a niimbor of inovo- 
ablo inlet arrangomonts provided with 
gliaduatod r(K>.tangular w'cir. Thoso inlets 
can bo joined to tlio high-level reservoir, 
oonneotions from which run all over tho 
laboratory floor : and tiioy can bo coupled 
with any experiment that wants tho 
required discdiarge, so that it is ])ossible to 
build the model at any part of the floor of 
the laboratory hall 

li. Tho. High Level ItostM'voir is regarded 
as the soul of the Laboratory. Much 
depends on the way this behaves. A steady 
supply of wate.r is found to bii the iirst 
essential of all hydraiilit*. experiinonts. The 
type at Carlsruhe lias become the iiuxlel for 
almost all the laboratories, ft has the over- 
flow capacity of six litres per under length 
of the spillway. This is found to be more 
than ample — sometimes we can do with less. 
Of course opinions diiVer about the most 
suitable height fort lu^se reservoirs, llehbock 
thinks tlnty should not lie higher than 2 to 

m., wher(‘as that one at Prag is as high as 
Pm. On discussion with Prof. Smetana, 
Director of the Prag Laboratory, I found 
that the experiments t liat are iisually carried 
on in his l/aboratory ie((iiire very liigli 
heads and he wants to havt* as miudi head as 
possil)le availabh\ It is well to I'emember 
that Ib'of. Smetana's Laboratory has bemi 
built to meet the special pr<»blems of 
Czechoslovakia, that found herself aftcu- the 
War separated from (lermany and Austria 
faced with the necessity of gemuating power 
without coal or pid-roleiim. She tiiniLMl to 
her only river Mo1da.va. and started hariKNSS- 
ing it for j)owor generation. This laboratory 
has been built to control the river with a 
certain degree of security. 

.‘L A general concurrence of opinion 
appeared to be that. it. is much better to 
measure the water suiface in an exjieriment 
directly by means of a pointer from above 
than to take it in a side vessel connected 
Avith the main flow by means of a pipe. Of 
course the latter method lias got this 
advantage that, once tlu^ water surface is to 
bo measiire<l in a side* v<^sse1 when*, tin; 
movement of the level is negligible, highly 
accurate tcchni<iiie can be applied. In spite 
of this iulvantage it is coming to bo recognis- 
ed that bore holes for the gauge wells can 
never be accurately placed and if the 
streamlines are not exactly perpendicular to 
the bore which is very unlikely in turbulent 


flow, then; is a danger of false reading. 
Hence water- I ca^'cIs are read in the open by 
pointers every 10 set*., about L*0 times continu- 
ously and then averaged out. It is found 
that this gives better level tlian the gauge 
well readings. 

There are a number of special problems 
that are coming to ho rcicogiiised as l>eing 
amenable to model (experiments. Mtuition 
has aln;ady b(M*n made about one of these, 
movement of silt in canals and rivers. 
Another is tin; problem of seepage in a porous 
medium such as tlie sand. It was Darcy 
who iirst derivisl tlie (uiipirnuil law of flow 
associated with his name; ]>ijt it was 
Kon*.hheimcL''' who first attsicked t his problem 
th(;oreti(*aIly and showed how the niovcrneiit 
ill such a medium follows some well-known 
dctinlte laws. Kondiheimer's dedii(*.Mun is 
based on tlie iiKsiimpf ion that the movenienf- 
of water in a porous iiuMliiim is eapillary. 
Experiments havi; not been (‘ondiieted to 
prove till is. The series of (experiments that 
aiv. at present being carriesd on in t he Ibinjah 
Irrigation Ivesearcli institute will prove or 
disprove this dclinitely. However the argii- 
numt of the Yienna School is sometliing 
like this. It having Immui estahlislKMl that 
movem(*nt in sueh a iiuvlium is laminar 
exp(*rimetits on models follow a.s a. nritter 
of (*.oiirs(e In Prof. Si*lia!T(»rn:ik's L iboratory 
at V^hmna sueh model (experiments are done 
now more nr hsss as a roiitiin* work ; and 
Prof. vSidiiilferiiiik (liinks that with the 
th(*orel ieal treat m(*nt of these ])n)hl(un.s on 
the liiK's sugge.st(Ml by Prof. Korehheimer 
and with tin* experimental simplifU'atioii 
arrived at' by him in his laboratory, it is 
p(.»s.sib]i% to caleulate tin* prohabh* S(Hq):i.ge 
from a (lain or a. (‘iinal. tho (^xpeehal saf(;ty 
of a weir or dam foundation.s against blow- 
ing up. Model results in this Held have 
couk; to he rce.ognis(id hen; as ndiable as 
tho.se in any other eas(es of liydraiilie exp(;ri- 
rnents: and tin; model laws in this case 
h(ung better known and understood it is 
po.s.sihl(( to tra-iisfer all model results to the 
full-s(ral(; structures, with a grcsiter (l(‘gr(»e 
of eonndenee than in any other fields of 
hydraulics. Prof. SehalLM-nak and his 
assistant Dr. Daehler have ixmIik'imI tin; 
whole thing to sindi a state that th(\Y can 
prexliet Llie safety of a dam or a weir, or 
the seepage from a canal with a fair amount 

** “Zur (jlnin lw.nji.?rlimi’gun}j: nncli 1 sothormis- 
chen Kiirveiwcleiren, Prof. J'hillip Forcldieiiiicr, 
Wim, 1917. • 
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of accuracy. Whenever a problem is refer- 
red to them they put the model (generally 
to a scale of 25 : 1) in a sand tank and run 
the experiments for a certain length of time 
and photograph a few streamlines with 
colouring dyes. This photograph with a 
few certain other data of the experiment is 
analys(*d in a very ingcMiious way" and they 
know how the prototype is going to behave 
under similar conditions. Of course the 
porosity of the soil below the prototype 
forms an important factor in this behaviour. 
In river constructions particularly it is 
known that the soil medium is stratified. 
This stratification alters the course of stream- 
lines and pressure gradients in a very 
marked way. This has also been tackled by 
the Vienna School. Howto take account 


of the heterogeneity of the soil has been 
considered by Prof. Terzaghi and forms an 
interesting chapter in his book lilrdbau- 
mechanick”. So between Forchheimer, 
^ehaffernak and Terzaglii they claim to 
have solved this problem of seepage and 
safety of dams more or less completely and 
they claim very close agreement, ft will 
be seen that their whole claim rests on the 
assumption of Forchheimer which if not 
supported by experiments the whole super- 
structure falls. 

The above is a very short account of my 
experience during my last visit to the princi- 
pal hydraulic laboratories of the West. I 
am afraid some of the points re(]uire amplifi- 
cation and it is hoped to deal witli them 
more at length in some future issue. 


The Study of Plant Tissue Fluids. A Critical Review. 

Hy H- N. Sastri and M. Sroenivasaya. 

(Department of liiochemistni, Indian Instilule of Science, Hangalore,) 


P LANT physiologists have interested 

themselves in Ihe sludy of sap^ which 
represent the nearest phytologieal analogue 
of blood. The great success achievcMl by 
physiologists in the field of clinical chemistry, 
iias stimulated the investigjition of tissue 
fluids whicli regulate all the principal meta- 
bolic processes in plants. A study of the 
sap should give a closer insight into the 
metabolic changes in the plant than tliat 
obtaineil by an investigation of the wliole 
tissue which includes the statu; nsserves and 


! attendant reduction in acidity, has proved 
; detrimental to tea growth.' The analysis of 
indigenous plants has provided significant 
indication regarding the suitability or other- 
wise of the area for the introiliict ion of 
related exotics.* Tissue lliiid studies have 
been employed with mon? or h‘ss success for 
obtaining information regarding the bio- 
genics of essential coiistituents of plants ; 
establishing variidal dilTerences of crops 
for elucidating the nature of drought 


the physiologically inert structural units 
comprising the plant organism. 

Tissue iluid studies have proved useful in 
elucidating the nature of the physiological 
changes accompanying tin; (a ) various phases 
of growth, (b) changes of environment and 
season, (c) manuring, and (d) onset of discMises. 
Valuable information lias been obtained 
witli regard to the suitability of a particular 
soil for the cultivation of a given crop. 
The fact that the fluid of the tea leaf has a 
pH value of 1*.5, is an indication that 

the crop prefers an acid soil and instances 
are known whore liming of tea soils and 


7 ** Vcrsucli.steohnisclio LoMung voii rfriind- 
wa88r*rprohleriicii ”. Prof. F. SchatTf'rnak and 
Hr. R. Dachler, Die Wassermrlscha/t Jahrgang, 
I98b heft 1 andS- ' 


' Ind. Tm .Un. *Sri. />'•/>/. Qmni. ./., 

l!125, pi. IV, p. i:U). 

2 Karris t>t nl, ./. Atjr, /fw., 1021, 27, S0:i. 

3 Balls, rror. C-nith. Phil, 1911, 17, JU7. 

•* Harris, Kortner and Lawrenoo,./. /*//#/«• Cfiem., 
1921,25, 122. 

® Karris, Knrtiior anil Iiawronco, Oen, 
Physiol,, 1021,3, 212. 

“ Karris and Popenor*, J, Ayr, ties., 1010, 7, 201. 

^ Nciwlon and Marlin, Can, Ayr, Ites,, 1020, 
3 , 220 . 

“ (iorlnar, KifTiiiaii and Xewton, ^..-1., 1021, 18, 
2512. 


» Pantanelli, C.A., 1010,13, 1002. 
llarvcy, ./, Ayr. He.s,, 1018.15, 82. 

DoxUm', Tottingliani and Krabcr, Plant 
PhymoL, 1 022, 7, 02. 

^2 , Salmon and Fleming, J. Ayr, Ilea,, 1018,13, 
407. 

Maximov, Protoptaama, 1029, 7, 250, 
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and discase^^’” resistaneo, for revealing the 
nature of relationsliip between liosts and 
parasites, for determining the nutritional 
requirements of plants, for evaluating 
tUe vitaminic. content of potable juices and 
more recently, in a study of tlie plant 
viruses.’*^'--' 

TIIK ClfOT(?K OF TiKSUK FOR ANAI.YSIS. 

In the abovtf studies, choice of tissue is an 
important consideration which determines 
the success of the investigation. Tn a 
study of the functional disorder brought 
iibout by disc^ase «as reflected in tlie compo- 
sition of fhc tissue fluiil, the most sensitive 
tissue sufl'ering tlie inaximuin metabolic 
disturbanc'c lias to be clioseii for the study. 
Tlie leaves are usually the most sensitive 
of ])hint organs, and show the cliangcs in 
a pronounced nmnner. 

The choice of tissue for study will also 
depend upon the nature of the problem. 
Jliogenetic studies of constituents involve 
mostly the investigation of those tis.sucs 
where the constituents teinl to accuinulate. 
A study of the physhai-cliemical relation- 
ship between the host and parasite involves 
an exaniiiiation of their root systems if 
one is dealing with a root parasite like 
JSaulalinn Album Jiinn. 

fn a study of the changes induced by envi- 
ronmental conditions, the most susceptible 
tissue has to be chosen, as otherwise, the 
dilYerence may not be signilicant. Tn 
<leveloping methods for <liagnosinga <lisease, 
for example, the tissue that has to be 
chos<*n for examination should be the one 
whicJi has siilTereil the most drastic change. 
Tn tlie study of t in* spike disease of sandal, 
the most significant changes are to be found 
in the leaf.-'' 

Dogli Atti, IU20, 14, 2010. 

Muni, Aijr. lirs., 1021.27, 725. 

Hiinl, J. dr/r. 1922,23, 272. 

JhinkcM*. ./. Atjr. //«•«., 1020,41, 012. 

llari'isand LawrerKH*. Am. J. liol., lOlO, 3, 
127. 

Milhcrt and llanlfii, J. Ayr. 1027,35, 

185. 

linger, ./. Atjr. lirs., 1021,43, 05. 

Honing and llniiing, Hiovhem. Z.. 1!122, 247, 25. 

-- (iilhertniid Sniitli, *SV/., 1020, 27, 150. 

(dllHM't, Melieoii and Adams, Phut Phf/fthl., 
1027, 2, 120. 

Nelson and Hi*oose, ./. Atjr. 1020, 41, 

710. 

*5 Mill/., J. Agr. Heft., 10;«, 46, 821. 

26 Sreenivasaya and Sastri, J. Indian hist. Sri., 
1020, 12A, 230. 


The scope of our choice of tissue is un- 
fortunately limited by the special anatomical 
structure of plant organs which renders an 
easy dilTerentiation and separation into 
specific tissues extremely difficult and 
tedious, with the result that one invariably 
encounters a mixture of two or more kinds 
of organised tissue fluids, instead of one 
specific fluid. This circumstance leads to 
several complications not only in securing a 
truly representative tissue fluid but also in 
the subsequent interpretation of results and 
renders certain types of investigations 
extremely difticult. Attempts have, how- 
ever, been made through whicli it has been 
possible to obtain a single type of tissue 
fluid in a predominant proportion.''* 

It is, however, possible to dilTerentiate 
broadly the leaf tissue fluid from tin? one 
derived either from stem or root, and sucli a 
distinction is in most cast^.^ fortunately 
suflicient. 

Factors iafjjjhncimj thk Co.MPOsrrrox 
OF Sap. 

The. expression of sap from tis.smvs in a 
state, which represents its true, condition in 
the cell is the ideal which the biochemist 
has in view. Tliis is a ilifficult ideal to 
attain for the simple reason tliat the sap of 
the individual cells widely vary both in 
composition and concemiation. 

It is possible that in the eour.se of the 
preliminary operation of tissue disintegra- 
tion and mincing preceding tlie expression 
of sap, alterations in the composition of the 
sap are brought about by (n) mutual preci- 
pitation of constituents, (b) adsorption by 
the in.solubie fissm»s of the plant, (c) conta- 
mination witli the conttmts of intracellular, 
special or dead cells, and (d) the bio-chemical 
process»‘S accompanying the process of 
extract ion. The sap thus obtained t herefore 
represents only a mixture, with an av(?rage 
composition of saps dorivetl from the 
numerous cells of varying types. It is 
therefore clear that one can obtain only a 
mixture, perhaps representing an average 
composition of sap clerived from the 
numerous colls of a particular type. 
('oij.Kcriso, Samflincj and Pkkskkvation 
OF Tissijfs for Study. 

The iarge diurnal variat.ions in the 
composition of the tissue Huids indicate 
that the collect ion of the samples should bo 
carried out at a spccitied period of the day. 


Mason nnd MaskcT, Ann.Bol., 1928,42, 190. 
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The plant; from which samples are to be 
collected should enjoy similar ecological 
conditions since variations in shading and 
sunshine affect the composition of the sap. 
When th (5 object of the investigation is to 
compare the compositions of the tissue 
fluids derived from the healthy and spiked 
sandal leaves or those from attacked and 
free lac hosts, the samples should be 
obtained from planfs having similar condi- 
tions of environment, in spite of all the 
care bestowed in the selection of samples, 
individual dilYerences due to unknown 
factors, still persist from plant to plant. 
In such cases, random sam])ling'' from a 
large number of apparently similar indivi- 
duals is the best course to be adopted. 
Wherever permissible such studies should 
be extended over a protracted period and 
the results subjected to statistical analysis. 
It is also necessary to carry out a prclimi- 
ncary study of the limits of variation of the 
factor for whicli the study is undertaken 
forgiven area, by analysing a huge number 
of samples taken at random. The ciTccts of 
a treatment impos(‘d or a variation under 
study, will become significant if the limits 
of variation after the treatment are distinct- 
ly large. 

.Among otlier factors which alfect the 
composition of the tissue fluid and which 
should accordingly be taken into considera- 
tion while collecting samples may be men- 
tioned the height or insertion of the tissue 
from the ground, degree of suberisation in 
the case of stems, and frecdo?n of tissin* 
from adhering foreign ma-tttu* which should 
be removed by careful brushing ami wash- 
ing with water. If the laboratory is situ- 
ated at a distance from the seat of sampling, 
the tissues must be transported (piickly in 
an ice-chest so as to minimise changes. 

MrrrHODs of ExTRA<vriox — a 
COMPAKATIVK StODY. 

A review of the methods can be obtained 
elsewhere.^'"’*" Uonerally speaking, the 
methods in vogue are (a) pressure extraction 
after rendering coll walls pc».rmeable to tlie, 
sap by a suitable preliminary treatment, 
and (b) centrifugal methods. The first 
method is t he one largely employe :J, the 
preliminary treatment consisting in expo- 
sure of the tissue, to toluene or chloroform 
vapour or to intense cold by surrounding 


Meyer, Plant Physiol., 1920,4, 103. 

*» Sayre and Mon -s, PlanfPhy%\ol., 1931, 6, 180. 


the tissue in liquid air, solid 00^ and various 
cryoscopic mixtures like solid 00^ and 
acetone. 

A pressure method due to Dixon'*^ and 
later used by Ghibnall and Groovor^^ cou- 
sists in enclosing the tissue in a cylinder 
with the cut ends exposed. Compressed 
air is admitted into the cylinder, and when 
the pressure roaches 20-22 atm. to the 
square inch, the juice flows out at the cut 
ends. Preliminary treatment of the ti.ssue 
with plastnolysing materials is found to be 
necessary. 

Methods such as the flushing out of the 
sap under rodiiciul pressure by means of 
water, have also been used. This method 
oilers great possibilities but has received 
comparatively very little attention. 

Comparative studies of the various freezing 
agents have bee.ii made. Aecording to the 
work of l\[eyer*‘ there is little or no dilTer- 
cnce in osmotic pressure hotwotui the samples 
of fluids expresseil after freezing the tissue 
by liquid air, solid and in salt mixture. 
Comparative studies by us bet ween licpiid air 
and toluene treatments wiili several types of 
plant material, revealed no significant dilTer- 
ences. Whatever be, the treatnuMit, h»af 
tissues otTer little diinculty ; with stem, 
however, a pn^limiiiary mincing of the 
tissue was found essential ‘ * to s(M*ur(» concor- 
dant results with respect to concmitration 
and yield of tissue tliiid. Sayre and 
Morris’*' hav(‘ studieil the. elTect of size of 
samples on tlie yield ( ^ the. tissue, tliiid and 
found that larger percentages of sap w«u'(‘, 
removed from the smaller samples, under 
uniform pressures and tinuss of draining. 
From these considerations it is clear that 
the following factors have, to he standardised: 
(a) Kxteiit of tissue disintegration parti- 
cularly with the stern tissue, (b) quantity of 
samphs (r) pressure of extraction, and {//) 
time of ext raction. The im^thod which has 
been in use in oiir laboratory and has given 
satisfactory n^siilts has been describiul by us 
elsewhere. We have replaced liquid air by 

Dixon, Sri: Prnr. Hoy, Dub, Sor., 102'J, 17, 

(Jhibnall and (Iroovor, Ann. lt)20, 40, 

491. 

32 Meyer, Ant../. Hof., 192S, 15, 419. 

Krishna, Thesis for the M.Sr. of the Bomhay 
Univ., 1920. 

3^ Sayre and Morris, Plant Physiol., 1931,6, 130. 

35 Sayre and Morris, Ibid., 1932,7, 2«l. 

33 Sreenivasaya and Sastri, J. Indian Inst. Sol., 
1028, llA, 24. 
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toluene treatment ; the minced material is 
placed in a wcll-stoppercd bottle, toluene 
added, and the bottle immersed in a freezing 
mixture of ice and salt for 10-12 hoiits. 
'jyiis modification has been found to yield 


comparable and concordant results.'^' The 
fluid obtained at 1 ton pressure to the sq. 
inch is centrifuged at iiOOO R.P.M. for 15 
mins, to free it from all debris and the clear 
centrifugate used for subsequent analysis. 


Artificial Culture of the Male Gametophyte of lifykedra foliala Boiss and 
liphedra (ieraydiaua Wall, and a Study of the Number and Morphology 

of their Chromosomes. 

lly Pran Nath Mchra, m.Sc. 

{Department of Dolan Punjab IJ nicersiti/, Lahore.) 


PPflEDRA FOLIATA Hoiss (E. pediin- 
vulariH Hoiss) is a native of 1 he Punjab 
plain. Plants of Wall. {E. raJ- 

Ifook. f.) were raised in the (loverii- 
inent (h)llege Hotanie, Clardeii, Lahore, from 
seeds brought by Prof. Kashyap from 
Zanskar fabout: 12,000 ft. above tlie sea) and 
sown in Oelober 102S. The plants produced 
flowers for the first tiim^ in lO.k'k In its 
natural habitat at high altitudes the flowers 
of E, Gerardiann appear during June and 
July and the soeils are set in the lafe.r half 
of August. These ripiMi by thes end of 
September before the onset of t he severe 
winter which brings the pjirioil of vegedative 
aetivify to a close and the planfs enter the 
dormant phase of libj to re.sunie their activity 
during t he next summer. The conditions are 
dilTerenl in tlie Punjab plain. The period of 
vegetative activity is during the spring 
months of Mareli and April. Tlie plant.s of 
E. bear flowers during this period 

— from the middle of Mandi to tlie middle of 
April — this period coinciding with the flower- 
ing period of the mitivci E. foUata. After 
this the Be,e.ds are set which ripen about the 
middle of May. The plants then enter the 
resting period because of the strong heat of 
the plains. 

The spindle-shaped pollen grain at matur- 
ity possesses a sculptured exine with ritiges 
running longitudinally from pole to pole. 
Remains of two evanescent vegetative cells 
on one side, a stalk nucleus embedded in 
the peripheral part of the eytoplcsiu of the 
naked body cell in the centre and a rather 
largo tube nucleus at the other end completes 
the structure of the pollen grain at the 
time when it is shed. 

The pollen grains were germinated on the 
mucilaginous secretion that oozes out of 


the ripe ovules, placed on glass slides kept 
in a moist c.hanib(?r. It is po.ssible to ger- 
minate the pollen grain of one species on 
the mucilage secretion of the other. The 
secretion absorbs water from the surround- 
ing atmosphere of the glass chamber and 
gets diluted. The grains gradually ab.sorb 
the nutritive medium, swell in size, and at 
the same time propliasic changes start in 
the body niKdeus. On the pollen grain 
becoming highly turgid Mie exine ruptures by 
two splits starting on opposite sides from the 
tube nueJeus and of the grain and extending 
to about the middle of its length. Tiiis 
throws out the grain bounded by the intine 
with a jerk from the inside of the outer coat 
wliich immediately undergoes torsion. Thu.s 
liberated the grain imo'inises to about double 
its former length. By thi.s time the body 
nucleus is in the mid-propliase or early 
metapliase stage. All the further cdianges 
take place outside the exine in the medium. 
The total time for the complete division of 
the boly nuedeus and the organisation of 
the two male nuclei on the opposite poles is 
about live hours from the time the pollen 
grains are put into the secretion. 

The pollen tubes are given out after about 
six to eight hours. From one to as many as 
four or more tubes may be given out from 
dilTerent sides of a grain, sometimes in a 
mo.st irregular manner. More commonly 
only a single tube is given out usually 
laterally from just near the tube nucleus 
end of the grain but it may grow out from 
the miu-lateral position, or as a direct 
continuation of its tube nucleus end. When 
a number of tubes are given out, only one 
develops further,' and the others remain 

Naraslmhacharya and Sasiri, J. Indian Inst. 
Sei., 1031, UA, 2. • 
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small and empty except for a thin lining of 
cytoplasm along the wall. Tubes growing in 
tlie mediuni for a periuil of 48 hours become 
c|uito elongated (attaining a length of (100- 
70()/x) liyaliiie, and vaeuolatcMl and if kept 
for a longer ]ieriod show signs of the 
degeneration of tho m.ale nuclei. The 
latter by the time they enter the pollen 
tubes from pollen grains have already 
increased eonsiilerably in size and tho 
further growth takes place in the tubes. 

The germination of pollen grains has also 
been tried on dilTerent strengths of saehha- 
rose solution in water. There is practically 
no giMiniiialion in 10% and -0”o solutiotis. 
The germination in I0"o solution is better 
than in .‘lO'J'o and the former strength is 
perhaps tho best for securing germination, 
but by far the best results are obtained 
in the natural mucilugo secretion descrihe<l 
above. 

A new metliod has been evolved for 
making e.ytological investigations of the 
number and morphology of the <ihromosoine 
of the species by making smear preparations 
of the germinating pollen grains at the time 
when the. body nmdous is undergoing 
division. 

The pollen gniins arc germinated on 
glass slides in suitable imMlia — mucilage 
secretion from the ripe ovules being utilised 
in the. present case. After the exine is 
ruptured the body nucleus in the grain is 
to be found at the dilTerent stages of mitotic 
division from rnid-prophase omvards, the 
early prophasic changes having occiiiTed 
before the rupture of tlie exine. The grains 
arc now lixed by putting two or three drops 
of the desired fixative on the slide. Out of 
a number of fixatives tried Bouiirs fixative 
with Allen's modification gave 

decidedly the best results, the sccoml best 
being Flemming's for Gasteria and smear 
method (W.ll.T.) and Flemming's weak 
solution with only a few drops of osmie acid 
(not so much as is described in the original 
formula) which are excellent for prophasic 
stages. The fixative is allowed to act for 
two to four hours but a prolonged action 
of the fixative iipto twelve hours does no 
harm. The fixative on the slide should not 
be allowed to evaporate and the slide is 
therefore kept in a moist chanioer. The 
most delicate part of th.e process now is tlio 
handling of these microscopic objects. 

A clean slide is smeared with Meyer’s 
albumen as in ordinary •paraffin technique 


and tho drop of the fixative with tho grains 
suspended is poured on to it. This is now 
spread uniformly over the slide by gently 
tilting the slide in various directions. If the 
fluid is not enough a drop or two of water 
may be added. This is done to ensure tlie 
uniform distribution of the grains over the 
slide. A long cover-slip is next placed 
upon the slide just as in making balsam 
mounts. Tln^ litjuid is then carefully 
sucked out by gently placing a piece of 
blotting paper on one si*le of the cover-slip. 
Some of the grains may be sucked out by 
tho current but mostly they remain in posi- 
tion. This suction is continued to such an 
extent that any further withdrawal of w'ator 
introduces air bubbles under the cover-slip. 
The prossuio exerted upon the grains by the 
weight of the cover-slip reinforced by the 
adhesive force of the disappearing water on 
tho cover-slip is sufficient to fix tlie tiny 
objects to the albumen coating on the glass 
slide. The cover-slip is now removcMl by 
floofling tho slide, with water and gradually 
and carefully sliding a.way the eovcu’-slip 
preferably under watiu* when tho force of 
buoyancy facilitat«*.s the procc'.ss a groat deal. 
Some of the grains are sure lo be washed 
away during this process but a large number 
of th(we stick to tlie slide. 

The next proc(?ss is washing, ff the fixa- 
tion is dom^. in e1irome.-a(*.etio mixture tho 
slides are AvasluMl in ordinary Stemb^r dishes 
in flowing water at least overnight. If 
Houin's fixative is usi-d, the process takes a 
longer time but gives excellent results. The 
slides are first washeil in wate.r for about 
five minul<^s to remove f he superficial fixa- 
tive and then passetl through tho various 
grades pf alcohol to reniovt*. all traces of 
picric acid. In 80%, 40%, 5(1% they are. 
kept at least overnight in each. They are 
then passed back in the reverst? ord(‘r 
through the successive lower grades keeping 
in each for about four hours till they aro 
brought balk into water. Tho washing is 
further completed in running water for about 
four to six hours. This process must be 
strictly followed to ensure the complete, 
removal of the fixative before proper brilli- 
ancy of stain in the preparation can be 
obtained. 

Tho slides are now ready for staining in 
the usual way. Two to three hours mor- 
danting in iron alum and 2-3 hours staining 
in Haematox^lin give excellent results. 
Tho chromosomes and choudriosomes take 
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a jet black stain against the greyish white 
background of the cytoplasm. 

An important point in mounting the 
preparations in balsam is that the balsam 
should be tiu'n, otherwise the grains are 
liable to undergo plasmolysis. 

This process des(*ribod above possesses 
several <listinet advantages ovtu* those 
usually in vogue for the study of the 
chromosomes in plants. The tediousness of 
cutting microtome sections is avoided. As 
in the “ Pollen Mot her dell Smear Mt*thod ” 
the greatest advantage that is secured is t he 
immediate lixation of the living material by 
the direct contact of the fixative used — a 
feature which is Tiiost essential in delicate 
cytological works where it is highly desirable 
to get accurate n^siilts with least possible 
distortion of t he original features present in 
the living condition. A number of fixatives 
can thus be tried within a relatively short 
period for t«‘sting t heir eiriciency. A distinct 
advantagff over th«? “ Pollen Mother Cell 
»Sim*ar Method ” is that on account of the 
reduced number of chromosomes in the 
gametophyte, the number of chromosomes 
and the form of the individual chromosome 
are ascertained with great<jr ease and accuracy, 
since the congestion due to the double num- 
ber of chroiiio.sorno is avoided and this is 
particularly advantageous in cases where the 
chromosome number is large. Another 
advantage is that with a little skill ditTerent 
stages in tlie mitotic division of the boiiy 
nucleus from the prophase onwards to the 
forination of distini't male nuclei (and even 
the lat(*r stages when these increase in sizes) 
can be secured on the same slide. This is 
most essential in following the altcrat ion in 
the chemical ifature of the chromosomes as 
they pass through the various phases, so far 
as these are exhibited by their reaction to 
the stains, since in the same slide, the period 
of mordanting, staining and deslaining 
remains constant for the chromosomes at 
the dilTereiit phases of nuclear division. 

So far as the writer is aware, no such 
method of working out the number and 
morphology of the chromosomes in plants 
from a study of their male gametophytes 
grown under artilicial cultural conditions, 
has been described previously by any other 
author. 

The technique above described for handl- 
ing microscopic objects can be utilised with 
great advantage for making detailed cyto- 
logic investigations of such minute objects 


as Desrnids, Protococcus, etc., which are 
otherwise diflieult to handle. The previous 
method of making cytologic studies by 
microtornic sections of such minute or- 
ganisms involves a great wastage of the 
material during the passage through various 
grades and is not capable, of easy liandling. 
This method can be utilised with greater 
ease and without unnecessary wastage of 
tlie material. 

It can be stated definitely from the 
author's observations that the haploid 
number of chromosomes in E, foliala is 
seven. Three of these possess median fibre 
attachment constriction and are V-shaped. 
One of these thre*? probably possesses a 
secondaiy constrict ion in one of the arms. 
The other two possess siibmediau fibre 
attachment constriction and the length of 
the longer arm is about times that of the 
shorter. They are further distinguished 
from one anotiior l)y tlie larger size of one 
01 these as compaied to the other. The 
remaining two ehromosomes have sub- 
terminal fibre attachment constriction. One 
of these again is smaller than the other 
and possesses a satellite at the end of the 
longer arm. 

Similarly, the writer is in a posit ion to 
state detinilely that the haploid inimher 
of chromosomes for E, Oemrdiana is iiii- 
doiibtoilly I I — thus showing diploidy over 
folittta which possesses the basic number 7. 
The diploidy, however, is limited only to 
the number of chromosomes and not with 
respect to the type of chromosomes or in 
other wonls the chromosome compliment 
of E, Ucrardiaua does not show an exact# 
duplauition of the type of chromosomes 
met with in E, foliatn, Tn E. (Jerardiana 
1 chromosomes possess median libre attach- 
ment constriction anil one at least of these 
possesses a traba-nt or satellite at the 
end of one arm and a secondary constriction 
at the end of the other. Six possess 
sub-median fibre attachment constriction, 
three possess attachment constriction which 
might be regarded as intermediate in posi- 
tion betw'een sub- median and sub- terminal 
and one possesses sub-terminal fibre attach- 
ment constriction. 

That : iie constant position of the fibre 
attachment constriction in ehromosoraes is 
a feature of great importance in the identi- 
fication of ditTerent chromosomes in a 
eomplenient is clearly re<a1i8od in the present 
study. The attac^hiiient constriction becomes 
apparent in eaclr chromosome as early 
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as the. niid-prophase and most ch^ariy in tin* 
lal(^ propliase while the wall of the iiiieleus 
is still intact and lonj' before the appear- 
ance of'any spindle fibres. 

An important dilTenmce from tlie observa- 
tions of other invesi i«fators is that the form 
of the chromosomes does not remain 
constant (hiring the dilT(‘rent phases of 
mitosis and tlKn'cfore cannot be reliiul upon 
in the idimtification of thc3 chromosoim^s. 

Chondriosomes an* found irregularly scat- 
tered or regularly arranged in the eyto]dasm 
of the body ceil in preparations fixed in 
clirome-atretic acid mixtures. Kach is found 
to possess wliat looks like a vacuiole in the 
centni and th(»se cIiondriosorn(»s stain jet 
black with iron-alum lucmatoxylin. Jn 
preparations fixed in J^ouin's fluid, the 
chondriosomes are either coin])letely absent 
or present a faded appi^aranee. It seems 
they are in some way (?liemically alt(?red by 
the action of the fixative. Jn living speci- 
mens the chondriosomes appear as refractile 
granules in tlie cytoplasm of the body cell. 

1 express my deep sense of gratitude to 
Dr. S. H. JCashyap under wliose guidance this 
work was carried on for very kindly allowing 
me to use the material from tlie (Jovernment 
College Hotanic (lardeii and for critical and 
other valuable suggestions made during the 
course of the present investigation. 


Tilt: pli(>t(iKl'a|»lis (if (Ilf pollen 

grains of /•Jphedni foiittln Moiss, .sho\viii,ii; t jic htiily 
iiiieleiis :i(> viirioii8 staj^eH of mitotic division. 

Figs. 1, 2 & 3. -Body nucleus at metaphase ; in 
Fig. 3, seven chromosomes can be clearly made out. 
c— chi’oniosoiuc. 

Fig. 4. — l^ate anaphase. 

Fig. 6.— Beginning of telophase, d- -daughter 

nuclei being organised. 

V mmains of the vegetative cells, v^stnik 
nucleus, /—tube tiiicleiis. 
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The Control of Insect Pests of Indian Fruits. 

Dr. B. M. Das, d.sc. 


(Department of Zoologyj 

piiUTT-(J ROWING is indeed one of the 
^ oldest oeenpations of the people of 
India, which will not appear at all strange 
if one keeps in mind the immense number 
of delicious fruits that thrive on tlie Indian 
soil even in a state of nature, that most 
fruit trees are perennial and once grown 
yield annual products for a large number of 
years, and llnally the comparative ease with 
wliich they can be grown from seed, cutting 
and graft. HUxl it does appear strange 
that with all these facilities India at present 
imports a large amount of fruit from other 1 
countries, whereas noririiilly it should be j 
.able to export a variety of fruits to the 
dilTerent markets of the world. 

The Indian fruit-grower works under a 
large number of handicaps not the h»ast of 
wliieh is tlu^ general uuuital apathy towards 
modern methods of fruit-growing. I?(*cently, \ 
how»‘ver, the fruit-growers of T.P. have ' 
givmi a. lead in the matter by meeting 
togetlier and considering the ways and 
means by wliich the fruit-growing industry 
could be improved by the a.ppli<*:it ion of 
modern inelhofls. Now one very important 
factor that- controls the productivity of an 
orchiiiil is its insect pests. It is not. unusual 
ill certain years to liiid the whole crop 
of an orcliani utterly destroyed by a certain 
pest ; but it is usual for the average Indian 
fruit-grower to accept this as an inevitable . 
calamity incapabh3 of being averted by 
human agmicies. They have not yet realised 
that the pests an* more or less their own 
making and as sucli can only be controlled 
by measun*s adopted by t hemselvi»H, a fact 
which has been ani])ly demonstrated in the 
west.mn countries. 

Plants and insects exist in nature in a 
state of perfect bahinec and their specitie. 
numbers arc more or less the same fiom 
year to year. No serious insect pests, as a 
matter "of fact, exist for any one species of : 
plant in its natural habitat. Nature's 
control of pests is t hree-fold. The weather 
may be favourable or unfavourable, insecti- ■ 
vorous birds may be exceptionally partial 
to some, while entomophagoiis (insect- : 
eating) insects play a not in considerate part 
in keeping the pests under control. All this 
constitutes what is familiarly known as the 
^^batanee of nature But cultivated 


U nivemity of Lucknow. ) 

plants do not live in .any such e(|uilibrium. 
The more Rict of cultivation of the, soil 
at once alters the whole state of thing.s, for 
it modifies not only the number and kinds 
of plants but also the physical condition of 
the soil, its temperature and water and air 
content. In nat ure we do not lind a groat 
aggregation of the same species of. ])lant 
such as man establishes in the form of 
orchards containing only orang(^s, apples or 
plums, with the necessary aggregation of 
insects that feed on them. The. depreda- 
tions of these insects can only be controlh*rl 
by destroying them in one way or anot her. 
It is not essiiiitial that an iii.-»ect. should be 
attacked in its harmful stages : on tin* other 
hand, it is often miudi easier to destroy a 
pi^st in its harmles.s slagc.s than in the harm- 
nil ones. .Much depends. tlM*refore, on the 
proper working out of tin* life-history of the 
pest conc(»rnefl. 

There are varioii.s kinds of ins(*et pests 
that attack orchard-crops. From amongst 
the forms that hav«». no wings in any si age 
of their life- history the spring-tails are 
known to do some danr.igt* to fruit trees: 
while all the other pests have wings in some 
stage or other. Amongst the la1ti*r an* the 
notorious whitc-ants, tlirips. aphids and 
scale insects, hugs, eaterpillars, \v**evils, 
saw-tlies and fruit-llies. 'fliey attaf*k not 
only the roots, stem and leaves of a tree, 
but extend their ravag(*s tt) set'dling, shoot, 
flower and fruit, lint it is possibh* to 
control this wi*ird horde of parasites be- 
cause eai*h species of fruit -plant is attacked 
fatally by only a few delinite s])eeies of 
insects : and one can usually avoid serious 
flainage, to a certain orchard-crop by eon- 
trolling a few species that may have oth(»r- 
wise doni* any eonsiilerahle liarni to the 
crox). For «*xample, there are. only two 
serious pests of tho pomegranate (both 
butterfly larva*) : ami two beetles, a cater- 
pillar and tin* wooly aphis is all that the 
apple crop ean siieeumb to. It should be 
borne in mind, however, tint very often the 
number of species aitacking a crop is 
inversely proportional to the actual aggre- 
gate of the individuals comprising the species, 
an idea of whicli may be obtained by observ- 
ing migrating aphids. 

Methods for controlling the pests may be 
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eit1u*r direct or indirect. In the direct 
control measures the aim is actually to kill 
the insect by the application o£ some toxic 
substance or by mechanical means whereas 
indirect measures alTeet tin*, conditions in 
which the insects may thrive. Of the 
various direct control measures adopted 
sprays and washes are indeed the most 
important. Now it is known that certain 
ins(;ets (/*.</., caterpillars) obtain food by 
biting off and chewing bits of plant tissue 
while others (/’.//., aplii<ls) suck olT plant 
juices by piercing into the tissues. It is 
apparent tliat (iilTerent measures sliould be 
adopted for these two classes. (Shewing 
insects are easily destroyed by the spraying 
of stomach poisons on the fruit tree or 
plant attacked whkdi prove fatal to the 
insects when eaten along wit h their fooil ; 
whereas contact poisons are used for sucking 
insects which are applieil directly on their 
bodies. Tlie problem is to tiinl substances 
that will neitlier scorch the plant nor be too 
weak for the insi»c.ts. For example, copper 
sulphate solution usimI on leaves may kill 
the plant, and th<»refore lea*l arsenate solu- 
tion is used instead Again raw oil usually 
scorches the plant whereas oil emulsion can 
be safely used. 

In the west, lead arsenate solution is used 
as stoma(di poison ; Init as it is dangerous 
for man and catth^ if not handleil properly 
lead cdiromate sliould b(^ used in Indian 
orchards. A solution of 1 lb. in :i'J gallons or 
11 oz. in 1 kerosene tin of water will be tpiite 
efficacious; but in case of bad attacks the 
strength of tlie solution may be donided. 
A hand sprayer (in the casiMif sniiill trees) 
or a wlnari sprayer should be employed and 
a line spray spread over buds, etc., evenly 
until every leaf becomes yellow. If the 
leaves <Io not wet easily a lit tle r.ifein com- 
fionnd solution should be athled to t!ie mix- 
ture. This if applieil |)ropi*rly will success- 
fully keep in check all kinds of caterpillars 
and weevils that do so much damage to 
foliage, iiower and fruit. As contact poison 
either compound, crude oil emulsion or 
vermimpon may be used. Wtsin compound 
ia easily prepared by powdering lbs. of 
rosin, boiling 1 gallon of water with 1. lb. of 
washing soda, then adding the rosin and 
boiling again. Water should be added 
from time to time during the last process 
to make the solution upto three gallons. 
For use i pints of this should be Made up to 
4 gallons with water. Crirde oil emulsion 
consists of 20% of soft tdsh-oii) soap with 


tSO of crude mineral oil ; for use pint 
of emulsion should be stirred in one kero- 
sene tin of water. Vermisapon can be used 
in place of crude oil emulsion, in practice 
these should be sprayed with some force 
into the buds, fruits and branches so that 
they may come in close contact with the 
insects. All sucking insects, except the 
mealy bugs and scale insects, are destroyed 
by this method. For the latter a solution 
of nicolin or nicotin sulphate with soft soap 
is very cITcctive. 0-1 ‘J fluid ounces of nico- 
tin and lbs. of soft soap in 100 gallons of 
water should be usimI. Spraying of fruit 
trees (such as apple) to check fruit-boring 
insects should be done after t he petals have 
fallen when the young fruit is just set: it 
should not be done whilst the trees are in 
full bloom. Washes, though not so impor- 
tant as sprays, may be beiieiicially used 
when the plants are dormant. Caustic soda 
wash, lime wash and tar distillate all serve 
to kill moss, licluui and eggs of aphids and 
apple- suckers. 

Ln aildition to s)>ray.s and washes a few 
other accessory jueasures may help in com- 
pletely controlling the pest. Hand- picking 
is very useful when the insect; is just 
appearing. Fgg-nests, insect -nests and at- 
tacked fruits and leaves should be removed 
and either burnt or burieil deep under the 
earth. This is elTi»ctive against apple-sawlly 
ill fruits, pear- leaf-blister miti* in leavc^s and 
apple-blo.ssom weevil in the cIosimI capped 
blo.ssorns. Running i f ponVrg in orchards 
elTccts the destruction of most pests that 
pass a part of their life-cycle in the soil. 
Handing of trees for pest, that crawl up and 
down the trunk is another elTective measure 
against some caterpillars and beetles. A 
band of sticky material or bands of hay and 
sacking should be placed half-way up the 
trunk which detain insects and may be 
burnt later. Finally, root-jiests like the. 
wooly-aphis of the apple*, can only be success- 
fully destroyed by soil- fumigants like carbon 
di Kiiljdiide. Hut this should be done under 
expert supervision as otherwise the reagent 
may injure, the plant itself. 

Indirect measures of (*ontrol will oftC3n 
enable the fruit-grower to considerably 
reduce the sciverit.y of the inseiit attacks. 
For example, some insects have their winter 
quarters in rubbish, moss and Ihdien, and 
if these be removed, however favourable 
the BiimmoT conditions may be, the pests 
cannot thrive. It is much better, therefore, 
to completely destroy badly infested trees 
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rather than clean them. Another mothorl 
of minimising the harm done by insects is 
to make the trees more resistant to insect- 
attacks. This immunity can be obtained 
by starting from immune breeds, to deter- 
mine whicli tile diiTerenee in susceptibility 
already shown by the marketed fruits may 
be taken into advantage. But standing 
crops will gain iriucli in the matter of 
jmniunity if proper food supply is given and 
a general clearing up of the orchard main- 
tained. 

A very interesting control of insect-pests, 
little of wliich is known and still less used 
in India, is their biohiglral rtmb'ol. This 
method of control has been tried on a large 
scale in the West and has been found 
signally successful. Biological control takes 
advantage of tlu* fact that certain insects 
prey upon other insinds in one stage or 
another of tludr life-liistory and has suc- 
ceeded in so breeding, introducing and 
naturalising one or more speides of para.sites 
of an insect- pest in the region wIktc the 
latter thrives that the parasitic species 
have completely subjugated the pest in that 
n‘gion. Special breeding stations are forniiMl 
from where millions of p.irasit(?s are distri- 


buted to the various fruit-growers who 
release them in their orchards. Needless 
to say that specialists must first be employed 
to discover the parasites which attack a 
detinite species of pest. All this is done 
in the West by forming an association of 
fruit-growers and maintaining an eflicient 
stall of spccialist.s at their own (u).st. A 
similar move in India will not be less pay- 
ing than it has been in countries where 
this has been tried and not found wanting. 
It may be pointed out here that in the 
artificial control of insect- pests one should 
be careful not to d(»stroy friend and foe 
together, for then the epidemics may be 
more virulent than wlum the things were 
left to nature. 

It is expected that Indian fruit-growers will 
take full advantage of methoils that have 
been trieil over ami over again for the sup- 
pression of insect-pests of orchard crops and 
which, with its little necessary expendiliire, 
will increase the annual out])ut of an orchard 
by 25%. When all is said one may rcunind 
tile fruit-grower that as with the human 
body so with the bi‘St cult! val oil orchard, 
a hloctor’ is always reipiirefl fo keep it in a 
condition of maximum eHiciency. 


Letters to the Editor. 


A Note on the Embryo Sac of SagittarJa 
sagittifoUa L. 

In a recent paper Prof. K. V, O. Dahlgren' 
has described the d(*vc]opmont of the 
female gainetophyte in Sagittan'a sagitti folia 
and limis it to Iiave a six-iiiiclcatc embryo 
sac. arisii^g in the same way as described for 
some other Alismacav in his earlier xmper’. 
My material collected from Lm*know in 
Fidniiary .1031 shows some*, variaf ions in the 
luimber of nuclei in t he mature embryo sae. 

Ppto the four-nucleate stage tJio embryo 
sac develops in tlic same way as described 
by Prof. Dahlgren. Tsually f he two cliala- 
zal nuclei do not dividt* further and tlie 
mature embryo sac is six-nucleate, but 


sometimes, one or both of Mieiii may 
divide producing a s«»ven and eiglit- nucleate 
embryo sac resp(*cf ively. Someliincs, the 
lowest chahizal nucleus of the tetra-niiclealc 
stage may undergo fragmciif .itioii and thus 
increase the mimher of the antipodal nuclei. 
The resiills obtained by me in SagiHria 
sagitliJoHa agree with my previous observa- 
tions on S, guai/anniEisr 

In his work on N. latifolia SehalTnor* 
mentioned the presenee of three antipodal 
cells, (-ook'* on the other hand says that 
there are three ephemeral antipmlals in 
S. InariJoJia. Dahlgren' criticises both of 
them and definitely states that there are no 
antipodal i*ells in Sagittaria. 


^ Dahlgrc^n, K. V; ()., “ Pic cmhryosackcntwick- 
liirig von Krhiaoflorus mavrophgUu.^ iind Sat/UlarUt 
saffitlifolia,** Ptanla, A rrhir fiir tnnHPit.n liottmik, 

iu:m, 21, uo2-(n2. 

2 Dahlgren, K. V. O., “ Die embryologic oiiilgor 
Aliiannta^eenn" Svensk Bof, Tidskr,, 1928, 22, 
M7. 


=*Johii, B. M., •* .V note on the life history of 
SagUtaiia tiuagauniais^ II. B. K.'* Current Sr inicv, 
1921, 2, 128 -29. 


* Schaffiier, .1. H., ** ( Contribution to (ho lifo 
history of Saglltaria latifolia^" Boi, (luz.. 1897,23. 
252-272. 


® Cook, M. T. “ Thfi Embryology of Sagiiiarin 
hmvifoUa D. *’ Ohio Nat., 1907, 7, 97-101, 
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I agree with Dahlgreii that the six^ 
nucleate condition of the embryo sac is 
typical for the family, but in all the three 
plants I have investigated— 
obiuaifolium (Johri '*), iHagittaria guayanemiH 
(Johri’), ami S. mgiiti folia — T iind that in 
some eases antipodal nuclei are really 
present and occasionally they may also 
organise into cells. All (•-vidence points to 
the fact that SchalTnor and Cook misstated 


the case in regarding the exceptional as the 
usual condition. At the same time it must 
be pointed out that a careful re<examination 
of slides may reveal the presence of more 
than six nuclei in some of the embryo 
sacs of the genera investigated by Prof, 
Dahlgren. 

The following scheme summarises the 
work done so far on the development of the 
embryo sac in the genus Hagitlana : — 


S, luiifolht 
(SuliafTner 1897) 



8 



The carlior were not 

seen. 


S. la )tci folia 
(Cook 1907) 




8 



Anlipodals reported to be 
pphrtncral. Earlier stages not 
seen. 


S. gmtyanemiH 
(Johri 1981) 



After (he •1-ruieli‘a((t stage, 
(Ik* two eha]a/.al uurlci re- 
main iiiKlivid(‘d, of'easionally 
one or both of them may 
divide oiiei*. The* mature 
t*nibryt> '••aes may bn IS-, 7- 
or 8-nucleatn. 


*S. HUtfiliifnIia 
(Dahlgren 1981) 





T find 7- and 8-niieIna(e 
embryo saes also, as in 
•S'. tjaayanvaHiH, 


Chart showing the development of the Embryo Sac in species of Siifjiltaria. 

1. Megaspore mother cell. 2. Heterotypic division. 8. Dyad. 4. Rnlargoment of the 
lower dyad coll. Ti-ll. Development of the female gametopliyte. 

I am greatly indebted to Dr. P. Maliesh- 
wari, under whose guidance tlie work was 
caiTied out. 


® Johri, B. M., “ The life history of ?'.ymnojihyUm 
obtuai/oUuiii Miq.’* Current Science, 1\>38, 2, 99* 

100 . 


Department of Botany, 
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The Mechanism of Geometrical Inversion 
in regard to Coumarins and 
Coumaric Acids. 

TfiE facility with wliicli geometrical inver- 
sion takes place in tlic acids derived from 
the conrnarins, just as the behaviour of the 
coumarins in most of tlieir reactions, is con- 
trolled by the presence of a Katio-enoid 
system' " prodiicing.katioiioid reactivity at 
the carbon atom in position 4. Substituents 
such as alkyl, hydroxyl and alkoxyl groups 
whicli act as (dcctron soui-ces tend to reduce 
the reactivity of the compound especially 
when they are present in the above-mention- 
ed position. ' Again the dilTerence in 
properties between eoiimarin 4- (II) and 
cournarin .'I-aeetie acids (111) becomes easily 
intelligible from the above point of view'. 
The possibility of the formation of a lactone 
IV’ may also partly account for the greater 
stability of III when heated. 



I 


() 


/ V\ .•<. 


o' Iro 


I IV 

Cis to Irons inversion , — The change from 
eoumaiiii to eoiimaric acid takes place in 
an alkaline nu'dium only and as an essential 
preliminary some additive, reagent like 
T^aOII, ^'aOdll, or T^allSO, has to add on 
to the double l)ond, temporarily at least, 
and thereby facilitate rotation. Severai 
of these addition products have been 
isolated.'’ * '* The process can be represent- 
ed as below' : — 


* Seslindvi, 1J>2S, p. 117. 

2 Uobitijion, Tnstitiite ot tliomistry of (Ireat 
llritain and li'olaml. Lecture, p. 2.j. 

3 Sesliadri, Ibitt. 

< Tleilborn, ci. at., J.C.S,, 1927, p. 2005; 1031, 
p. 1701. 

3 Linstcad, i/.C.fif., 1032, p. 115. 

® HUhniann, Annaten, 10i2, 388 , 250. 

^ Dodge, ./• Am, Chem, Sor., 1010, p. 440. 

3 Seshadri, Ibid* 
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There are, therefore, two factors which 
control this transformation, r/c., (i) addition 
at the doul>le bond which reiidcrs rotation 
of the groups into the ref|uired position 
possible, and (ii) repulsion bctw'ceii the nega- 
tively charged O and (-O.^ groups which 
forms the driving force for the (diango. The 
efllciem^y of I he dilTerent reagents and the 
inilueiicc of the dilTerent substitiumts are 
clearly understood when their elTects on the 
above" two factors arc analysed. In regard 
to the lindings of Hqu and Chakravarty'' on 
the use of mercury compounds in producing 
inversion it sIiouM further be remembered 
that siibstitiienls like nitio, ehloro and 
bromo groups inhibit nuclear reactivity of 
the benzene ring thus preventing iiiereiira- 
tion whereas alkyl, hydroxyl and alkoxyl 
groups have Ihc opposite elTeet giving rise 
to meriMirated products, 

Trans to cis /urmmw. -Stoermer and his 
00 - workers observed*'’ that many coumaric 
acids and their esters underwent geometrical 
inversion under the intluenoe of ultra-violet 
light. Onlinary sunlight has now been found 
to be eipially elb^etive. Very high yields of 
the coumarins are obtained and in several 
cases the change, is complete w'it hin 12 hours. 
Light sui)plies the re(juisite energy for con- 
verting the irons form into the cis having a 
higher energy content. As for removing 
the effect of the double bond whereby the 
rotation of the groups is rendered possible, 
addition of an addendum seems to be 
neither possible nor nece.^dary under the 
circumstances. The following mechanism 


» Son and Chakravariy, J. Ind, Chem, fifor,, 1930, 
p. 217. 

1® Stoermor, et. ah. Per., 1008,41, 335: 1000,42, 
4805; 1011,44, 04U;T012,45, 310. 
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is siigj^osted, the polarisation of the system 
being facilitated by light; — 
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Till- stago VI 11 may bo formed only 
inomentarily «nd once tlie /*/s-pliiise is pro- 
duced il is stabilis(*d as coinnariii by I he 
ready elimination of ah'oliol or water. A 
nitni group in the benzeim ring further 
weakens the double bond by the positive 
field it cretites and hence greatly facilitates 
Mie transformation wlitueas a methoxyl 
group does tiui opposite. 

In the presence of fuming hydrochloric, 
liydrobroniie and concentrated sulphuric 
acids, particularly at lOO'^O. the tmas acids 
and their esters undergo easy conversion 
into the eoumarins Tlie removal of alcohol 
or water seems to be the first stage in the 
reaction. The dipole that is formed supplies 
the necessary (Uieigy for tlie inversion and 
the rotation of the groups is fucjlitated by 
the temporary addition of tin* acids at the 
double bond. 
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The course of the transformation under 
the influence of heat at the melting points 
of the substances, seems to belong to a 
slightly dilTerent type. In the case of the 
esters aleoliol is first eliminated and the 
subsequent inversion may be represented as 
below : — 


.-.(Y 


' ( 'Oumarin. 


\/\(’ll = (Ml 

^1 

O 

I- 


Ifere the combined elVt^et of I he carbonyl, 
group and the posit ive charge on the carbon 
atom brought about by tlu*. removal of OH 
eliminates the e.lTect of the double bond. 
Such a process does not obviously lake place 
in the case of the acids partly due to tiie 
gre.ater diiliculty of the nmioval of water 
and partly due to the facility with which 
the elimination of carbon dioxide takes 
place producing styrenes. Experimental 
details will be published elsewhere. 

T. It. SlOSHADKI. 

Chemical UepartTuent, 

Andhra I’niversity, Waltair, 

J/av 


On a New Methcxl of Synthesis of Bicyclic 
Terpenes: Synthesis of Ethyl c//f bihexanone 
2 : 6-dicarboxylate. 

Till-; synthesis of this ester has been attempt - 
ed in this laboratory by several methods, 
one of which, Ws:., the action of sodium 
cthoxide upon trimetliylene dimalonic ester 
has now yi(‘hh*d the dc^sired product b.p. 
140-lJ'/l-l*5 mm. The formation of tins 
desired c/zr/ohexane ring by this method lias 
been delinitcly (‘slablished by hydrolysis 
and decarboxylation of the ester into cz/efo- 
liexanone. 

Hcconrso lia-s also hemi taken to another 
method for the preparation of the desired 
di-ester from rz/c/ohexanone-2 : 2 : (i : (5- 
tetraearboxylic ester, b.p. 17;V’/2-3 mm. 
(pure product yiedd) obtained by the 
a(;tion of carbonyl bromide upon the di- 
sodiurn derivative of trirmd.liylenc dimalonic 
ester. The tetra caster on being hydrolysed 
with alcoholic potash gives the corresponding 
tetra acid m.p. 24(r, and is converted into 
eyeZohexanono on being boiled with 50 per 
cent, sulphuric acid during LO hours. The 
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conversion of this fetra ester into tlio requirocl 
(liaoid is beini^ trird under roj^iilated condi- 
tions of hydrolysis and deearlioxylatioii. 
This reaction being of very general appli- 
cability has been extended for tiie prepara- 
tion of cj/f/f>pentanone an<l etfdohnUinonvi 
tetraearboxyli(‘. cislers by condensing ethylene 
and inethyhnie dinialonie esters, respectively, 
with carbonyl bromide. The cjyc/^/pentanoiie 
te.tra ester on drastic hydrolysis accompanied 
by decarboxylation has given f7/r7«pentanone. 
It has been possible to raise the yield of 
ethyl butane tetra-carboxylate from 15 to 05 
per-cent, by using magnesium amalgam 
instead of sodium.^ 

Tlie e//c/<diexanone-2 : O-dicarboxylic ester 
and the (forrespondiiig <?//c/opentanoiie and 
cyc/nbutanone dieslers with two active 
hydrogen atoms in 1 : .‘l-positions should, 
it is expeel ed, f<irm convenient starting 
materials for tlie synthesis of some interest- 
ing bieyelic lerpenes. 

P. f’. (IrirA. 

K. SKsiiAij«[?:\(iAn. 
Department of Organic IMiemistry, 

Imlian Inslilute of Science, 

Ihingalore, 

Matf -ih LWiL 


Catalogue of Scientific Periodicals. 

A not"]' a year ago in an lOdiforial article" it 
was .sllgg(^sted lliaf one of the duties or fiirie- 
tions of an Indian Aeailemy of Science woiihl 
be tlie establishment of a oeniral library 
in order to facilitate scientitic research in this 
country. The wisdom of spending in this 
manner so large a sum «as would be nM|ninMl 
is, I think, debatable and in my opinion it 
would serve, the purpose better if the money 
were used to increase the facilities available- 
in existing libraries throughout the country. 
However that may In?, I wish to suggest 
that an excidlent. and useful piece of work 
in connection with Indian libraries couhl be 
done by any central scienf ilic body, such as 
an All-india Academy of Science, in prepar- 
ing a catalogiioof all the periotlical scientiric 
literature available in tJie principal public 
and quasi-public libraries in India. 

At present it is often very difbciilt to 
ascertain in what library (oven in a given 
city) a wanted rcforenia? may be found or 
whether it is available in Tndho at all. The 
only catalogue of which £ am aware dealing 

^ > Povkin, 18»4, W, 578. 
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with period ic*,a1s in more than one Indian 
library is Kemp's ‘^Catalogue of the Scientific 
Periodicals in Calcutta riibnirie.^ published 
in 1918. This is already out of date and 
ineompletc though still useful. There may 
be others of which I. am unaware. Other 
countri<*s possess (catalogues of tine scope 
suggested. For instance^ the “ World List 
of Scierililic P(?riodicais published in 
England in two large volumes eontaiiis in 
the- first volume the titles of all the known 
published scdentilic periodicals in the world 
and in tin* second volume a nderenee to 
where copies may be found in the libiariesof 
selected cities in (Ircat Britain and Ireland. 
Similar catalogings exist for South Africa, 
Canada and the l-nited States: al.so, no 
doubt for other countries. 

The cost of pic^paring snc,h a catiilogiie for 
the chief Indian libraries would be but a 
fraction of the cost of a new e(mtral library 
and tlic result w^ould, T suggi^st, be of at 
Ic^ast c piiil value to rudian S'.deuee though 
it would not, of course, fiillil the same func- 
tions. IndiMMl, even if a central library 
were eventually instituted the need for such 
a catalogue wrould still (‘xist . It would be 
interest ing to know how many librarians of 
existing libraries would he willing to co- 
operate ill this sehenu*. 

A cataloging of this nature to be of greatest 
use would neerl to be brought, up-to-date 
periodically — say, once in (*very fiv(^ years. 

Fok«f:.s W. Shaupij!:y\ 
Department of Kngineering, 

Indian School of Mines, 

Dhanbad, 

June I'J, Iff'ik 


* Barren-Sterile ' — A New Mutant in Rice 
and its Inheritance. 

As far as Mu* writers are. aware the mutant 
described in this note does not S(*era to have 
been reconled in rice, previously. However, 
an almost similar case was described by 
0. M. Woodworth in maize.'* 

In the 1J>.32-.3;I paddy si^ason, the junior 
writer in going through the. selections from 
Muthiisamlia, a variety got from Cuddalore 
in 1931, noticed that out of 92 single plants 
grown separately, one lot Nu. 191)0 was found 
to throw out a fairly large nuinber of 
plants w'ith h*afy shoots, in the place of 
earheads (Fig. 1). The actual counts showed 
1 18 normal and 38 barren-sterile x^hints in 

3 J. Heredili/, 1020: % I . 
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this lot suggest! VO of a wide :i: I ratio, and 
the iniital ing oharaclor as a reoessivo. As 
the iiiiriibors i!idi(*atod tho possibility of this 
oharacder as a Mon<loliaii plionomonon, it was 
decided to eairy forward all the normal 
(ear-bearing) plants for growing as h^’s for 



Flic. 

Photograph showing the ear-bearing and mutant plants. 


confinnation. TJic barren-sterile plants, 
for obvious reasons, could not be carried 
forward to give another generation. 

Accordingly, 1 1’J normal looking plants 
were grown as F..’s during 19.3:1-31 season 
and out of these 5S bre<l pure for the normal 
ear-bearing character and the remaining 
81 segregated. 


,S«?Rivgfiiiiig 

F.amilicrs 

Kl 


Gx^pi^cled on ) n- -r 
2:1 ratio ) 


I’otaloftil ■) 
HPgrpKating > 

families J 
Calculated 3 : 1 


Nurniiil cir 
L-iir-bearin|. 
plantH 

7,801 

7,rit2 


Pure 

Families 

r»s 

17-;} 

|{.iiTcn>sk-rile 

plants 

2,l{|.'j 

2.514 


« Dev. 

S.E. 

•M? 7.3 


Though the ratio given is not ?, very good 
3 : 1 the figures undoubtedly indicate that 
the mutating character is a simple recessive 
to the normal. 

The other parts of the plants that have 
been more or less profdundly affected by 


this mutation are tlio intornodeH, the leaf 
blades, mimber of tillers, and height of 
plants. It is found that the mutant plants, 
without exception, in all the families studied, 
have about twice the number of internodes 
than the normal plants and that there is 
very mneh less variation in lengths of 
suecessivc internodes in the mutant than 
in the normal plant (Fig. 2). The mutant 
plants have leaf blades very much reduced 
in length. Kogarding heiglit and tillering, 



Fig. 2. 

Photograph to show the differences in internode length 
and number between: (1) ear-bearing, 
and (2) the barren plants. 

it is found that the normal plants are taller 
and have more tillers than the barren-sterile 
plants. 

Probable Origm of the Mutation.— Vho 
mutation nnder disenssion is in all prob- 
ability a geno mutation and miglit havu 
oceurred either in the sexual cells or in the 
somatic cells early in the ontogeny ot the 
plant. And this gene seems to have been 
responsible for barrenness variations in 
number of internodes and their lengths, in 
number of tillers in loaf blade lengths, and 
in heights of plants, as it is more inconceiv- 
able that each of these charactors wore 
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govorned by a separate) ^eno closely linked in 
the chromosome and that simultaneous 
mutation of every one of these took place 
as a single step. Kiirthor, no cross-overs were 
noted in any of the ll:i families studied. 

A detailed account of this mutant will he 
published elsewhere. 

M. A NAN DAN. 

V. Kiusiinaswami. 
Agricultural K(;s(^areh Stal.ion, 

Adiitiirai, 

June lOJl. 


The Theory of Liquids. 


In a paper Shortly to appear in the Indian 
Journal of /V///.s•/^^^, tlie author has discussed 
a theory which considcMS a lifiuid as being 
compos(Ml of moltM'ules, csudi assoc iatcfl with 
a spherical space, of which the diameter is 
given by the foriiiiila for the close-packing 
of spluMcs, namely, 

fj,- ■ ; v7 .. (1) 

This diamclcr is the aviM-age distance of 
closest ap|)roach of molecular centres ; it is 
the distance from the centre of a molecule 
witJiin which on au average there, will be no 
moh^eular centres, and outside of which on 
an average, there will be uniform distribu- 
tion of molecular <M‘ntres. Some molecules 
will approach more closely and there is 
nothing to prevent slow dilTusion of mole- 
cules through the li(|uid. The average 
elTect, liowever, is that of closely packed 
spheres, ft is assumed that the molecules 
attract one another with a force given by 

wher(‘ r is the distaii(*e between two 
molecules: /x is independent of temperature, 
but CT as will be seen from (1) depends on 
it; the space kept clear around a molecular 
centre increases as its thermal motion 
increases. 

The tln^ory has now been extended to 
inolecuies which attract witli the force given 
above and rcipcd with a fon*c? giv'en by A/r". 
The following formuhe have been deduced : — 
ft A 

.. (-\) 




(n -1)0*' 




m 


wlierc y is the surface tension, L/ is the 
molecular internal heat of vapourisation, 


and a is the eoefliciont of thermal expansion. 
These equations arc to be applie,d to tem- 
peratures of low vapour pressure only. 

Lennard-Jones^ has shown that from the 
second virial coclYicient of a gas it is possible 
to deduce an array of values of ni and n. 
Table 1 shows values of m and n, and of the 
correspond ing values of ji and A deduced 
from the values of the virial coetficicnts of 
live gases. Tables 2 and 3 show the results 
of the instu'tion of these values in (2) and (3) 
respectively. It will be seen that values 
which satisfy the virial coeincient in the 
gaseous state give, when inserted in (2) and 
(3), values wliieh agree with experimental 
observations for the liquid slate. 

It may be noterl that the Schrbding'er 
equation indicates that helium atoms 
attract one another witli a fo?'ce varying as 
the inverse 7th power of the distance anil 
that the force constant lies between 7 and 
Oxltr'*". The value of n for helium here 
used is close to that indicated by the 
viscosity of helium in the gaseous state.- 


Ta»lk 1. 

If'orcc Constants derirrd from the 
EtfUalion of State. 


Sub- 
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1 

n 

1 

ai 

A 


lie 

1 

u.\ 

7 
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Ar 1 

.^1 

« i 
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N-j 

1 

! i 

1 1 
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Tahij*: 2. 


Surface Tension. 


Sulislanci.* 

r 

1 

(T 

X 10“ 

y ! 

caK:. I 

(2) 

Y 

obs. 

Ifc 

2-5 

4-02 

0-32 

1 0-30 

jr. 

20-9 

4-05 

1-9 

> 2-0 

Xu 

24-7 

3-38 

5-7 

5-6 

Ar j 

[ 9U-0 

4*07 

11-7 

11*9 

Na ' 

j 76-0 

4-34 

9-4 

1 9-4 


^ Ijcnnard-Joncfl, Statist ictd Mechanics, by R, IT. 
Fowler, X, 1920. 

~ Lonnard -Jones, Pror, Uoy, Soc., 192o, 107 , 
105. 
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Internal Latent Heal of V aitourisa^ion (raU.). 


Suli- 

staiice 

'r 

a 

XlO’ 

1 

a 

(Mir. 

(3) 

j oils. 

Ho 

2-3 

4-00 

0? 

19-4 

17-0 

IL 

20-0 

4-ir» 

-014 
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Ar 

87-1 

4 -0.1 

•0040 
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1.320 

Nl* 

63-1 

.1-23 

•0048 

1230 

1330 


T. S. Wheeler. 

0 h oni ica I I )oi>art i n o n f , 

J^oyal Tii8l.it II of Science, 

Jioinbay, 

June, 


Efficiency of the Open Pan System of 
Making White Sugar. 

In tliese days of inaiinfac.liiring sugar with 
the help of all moiieni appliiiuces, still there 
are persons who Miink it worMi while trying 
to im])rove the o|>en pan system of mtinii- 
facturing sugar. 

The Mysore Depariinent of AgrieiiUure has 
done a lot of work in this direction during the. 
years 190-1-05 and 1900-07 and published the 
results obtaine<l in the reports of the Agri- 
cultural Chemist for tlu'se years. The 
ellieieney of the process on a eoinmereial 
scale was tested on a private estate in 1011, 
and a suniinary of the results obtained was 
published.' fieceiitly Sethi and Sarkar have*, 
published a nohr on the .singh^ pan method 
of inanufacturing ‘ Khandsari ’ sugar. 

While the work was conducted on a 
comnioreial scale in L9II, a total ({uantity of 
1^5,550 tlis. of juice were boiled and 2108 lbs. 
of sugar were recovered from it. f.lalcnlated 
on the (piantity of sucrose contained in juice 
only 48'2'\, of it was recovered as sugar. 
Just for comparison, the proprietor of the 
estate boiled ll,850 1bs. of juice in his own 
pans and obtained 2,119 Ihs. of jaggery from 
it. The weight of jaggery obtained worked 
out to 20«4% on the weight of juice boiled 
while the recovery as sugar was only 
i.c., less than 15% of the weight of jaggery. 
In the process followed by Sethi and >Sarkar 
tins recovery of sugar from juice is only 
8-28% against a recovery of 8-8% by the 

' Jouru. Mijs. Afjrir, tt Expll. r*uon, 1921. 
5 , No. ». 
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Mysore process. Calculating the recovery 
on the amount of sucrose contained in juice 
the recovery by the Mysore process was 
48 -2% against -Hi *8% by Sethi and Sarkar. 

It is worth while considering whetlwr 
sugar making by the open pan system will 
pay at all in competition with modern sugar 
factories working in India itself. With 
improved methods of milling and manufac- 
ture, inodfM'U sugar factories can and do 
surely recover mindi more sugar from cane 
than the open 7)an system evm- (*.an with the 
milling and boiling apidianet^s at disposal. 

Whether it is w'orth while spending 
further time and money on trying to improve 
the opcui pan system is a matter for serious 
consideration. 

11. \. IVEN(iAU. 
Department of Agricultiin*, 

Mysore*, llangalore, 

Jnhj lih'iL 


The Variation of Moisture in the Surface 

Layer of the Soil in Relation to the Diurnal 
Variation of Meteorological Factors. 

In a recent note' one of iis nd'erred to the 
de<Tease in the pressure of \vati*r vapour 
with height above hare soil dining day and 
the reverse phenomenon at niglit. These* 
elTeets were ol)S(*rved daily at Foona dining 
the eh*ar season. November to .April, wlimi 
the siirfaee layer of the soil is dry and con- 
tains only hygroscopic moisture. Kxperi- 
ni<*iits witli samplt*o of the siirfaiM* soil 
exposed under natural conditions (in the 
open) showed that there was appreciable loss 
of weight by evaporal ion during the day and 
that most of the moisi iin* lost by day was 
regained from the atmosphere during the 
night. These results readily explain the’ 
humidity observations, for, during tiie day, 
owing to insohitiun and consequent rise in 
temperature, the soil surface, gives up mois- 
ture to the atmosplime, whereas during the 
night it absorbs moisture from the air 
layers abovci it and t hus n^duces the vapour 
pressure in these layers. 

Hoil samples from a few other centres 
were next exposed in a similar manner and 
their weights determined at two-hourly 
intervals. The weights of tlut soils were of 
the order of (50 grammes, the area of cross- 
soetion of the vessels used being 30 stpiare 
centimetres. Observations of air tom- 
peratiiro, humidity, soil temperatures, wind 

•* Vurr, Sci; 1931, 2, 445. 
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velocity and intensity of radiation from 
the snn and sky received by a horizontal 
surface were also made siiniiltaneonsly. The 
ligiire shows the variation in the weigiits of 



6 a 10 12 u IG 16 20 72 24 z * G hi>?. 

NOON NiO-MIGHT 

Timr. 

the difl'orent saniydos from Ti a.m. of l-fl-lSKll, 
tod A.A[. of (he varisitions being 

expressed with refer(?iiee to the weight of 
esich S}im])le at- ti A.M. It is interesting to 
note the very high amplitinles of the evapo- 
ration during day aiul the absorption <luring 
niglit in Mie ease of soils from Poona and 
Dliarwar. »^oil from Sakraiid showed a 
iiiodeiate variation. The weight of eaeh 
sample is niaxiiniim at the inininnim teni- 
peialiire epoch (about <> A.M.) ami mini- 
mum at tiie maximum temperature ejmeh 
(about L’ P.M.). A sample of quart/, powder, 
li(»wever. showed hardly any variation. The 
ies])onses J)f dilVerent soils to tlie diurnal 
variation of meteorological factors appear 
to otYer an interesting iiietiiod of studying 
thtj hyg^'oseopie- jjroperties of difl'erefit soils 
and their infliienee on tlie micro-cliniate. 

Further work with dilTerent soils is in 
hand. The results obtained so far are being 
discussed fully elsewJiere. 

L. A. Kamdas. 

M. S. Katti. 

Agricultural Meteorology ISraneh, 
Meteorological Ofliee, Poona, 

Juhf 6‘, 

Refractive Index of Thin Films of 
Potassium, 

In recent papers, Zener and Kronig have 
giveai a quantitative explanation of the 
remarkable optical properties of alkali 


metals in the ultra-violet observed by 
Wood ‘ In partHUilar, Kronig- has cal- 
culated the refractive imiex of jiotassium 
for ditTcrent wave-lengths, and compared 
with the values deduced from Woo<rs 
measnreimuits on the change of amplitmle 
and pliase on relloction from thin Mims of 
potassium. Though the calculated values 
are of the same order of magnitude as 
Wood's o])K<*rved values, the. numerical 
agreefiKMit is far from satisfactory ; the 
(‘alculatcd values being consistent ly lower, 
being usually about one-teiith to one- half. 

The purpose of tlie present- note is to 
suggest a probable explaiiatioii for this 
<Iiscrepancy. The experimental values of 
Wood refer to a thin film of material, whose* 
thickness is of the order of the wave-length 
of light, whereas the computations of 
Kronig refer to an extended medium. It 
is well known from measurements on the 
conductivity of thin metallic tilins that as 
their thickness is n*du(ed they show an 
abnormal increase in resistance" Tin's has 
bc‘eii explained recently by A. Jagcrslierger'^ 
in the following manner.’ As the tliickiiess 
of the tilm becomes so small that, it is 
comparable with the (electronic mean free 
path, the elTecl is as tliongli thenj is a 
decrease in the nmnbtr of fr(*e eleetrons 
which arc r4‘sponsibIe for conduction, and 
hence tlie abnormal iiicn‘as(» in ri*sistanco. 
The discrtqiancies between Kronig’s cal- 
culated values whicli refer to an (*xt(mded 
nuMlium, and Wood's expiuimental valm*8 
whicli refer to thin Mims may probably 
be attribul(»d to the same eause. On 
ealculatioii, we Mud that a lit between the 
above calculated and exjierimciital values 
can be obtained if the “ elTective " number 
of friM* electrons per v.v. in Wood's thin 
potassium Minis arc taken to b(% about 50”.^ 
of the actual number. This is of the same 
order of maguiludc as is ncjcessary to 
explain the. anomalous resistances of thin 
Mims. 

From this point of vi(?w, measurements on 
the resistances of thin Minis of potassium 
obtained by Wood's method w'ould be very 
desirable. 

IL Mukuopaduyay. 
:ilO, lluw bazaar Street, 

Calcutta, 

Juhf isi, am. 

' Vhyvt. IU:{3,44, 3ri:«. 

- Aufarr, 103L133, 211. 

« ZcH.f. Physik.y 1031, 87 , 513. 
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Absorption Spectra of Single Crystals of 
Polynuclear Hydrocarbons. 

The absorption spectra of single crystals 
of a number of polynuclear hydrocarbons 
have been studied by us using incident 
linearly polarised light. Among the crystals 
studied are anthracene, phenanthrene, 1,2- 
beiizophenanthrene, 1, 2, 5, U-dibenzanthra- 
cenc, Huorone, tiuoraiiMiene and pyrene, for 
which the orientations of the molecular 


T 'T 

4 i 



Fig. 1. 


benzene planes in the crystal lattice are 
known either from X-ray analysis or from 
the magnetic measurements on the crystals. 
In all cases, it is found that the absorption of 
the crystal is inueh more intnise when the 
incident light vibrations are parallel to the plane 
of the benzene rings in the molecules than when 
the vibialions are along the normal to the 
benzene planes. 


As an examphi, we may take the case of 
1, 2, 5, O-dibenzanthracene. ft crystallises 
in the monoclinic system in the form of 
thin flakes parallel to the c (001) plane, 
l^ecent X-ray measurements on this crystal 
by Iball and Robertson, and magnetic 
ineasiiroments by Jlanorjec in this laboratory, 
show that the benzene rings in the mole- 
cules of tlic unit cell are nearly parallel to 
the b (010) plane, and that, the long axes of 
the molecules are nearly perpendicular to the 
n a. 3, 

-1i fM .H 


4 4 4 



Fig. 2. 


a axis. Therefore, one of the extimdion- 
directions in the plane of the crystal flake, 
namely the a axis, would correspond pre- 
dominantly to vibrations in the plane of the 
benzene rings along the width of the mole- 
cules, while the otJier extinction-direction, 
namely, that along the b axis, would cor- 
respond predominaully to vibrations por- 
pondicular to the plane of the benzene rings. 
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Using one such crystal flake of 1, 2, 5, 0- 
dibenzanthnicenc and allowing linearly 
polarised white light to bo incident normally 
on the flake, its absorption spectra for the 
above two principal vibrations have been 
studied by ns. Fig. 1 gives a microphoto- 
metric record of the absorption spectra in 
the visible region, the upper curve corres- 
ponding to vihrutions along the a axis, 
and the lower to vibrations along tlie h 
axis. It is remarkable that wlntreas the 
absorption bands appi^.ar ])roniinently when 
the vibrations are along the a axis, they 
are quite feeble for vibrations along the b 
axis. Thus, these absorptions arc practically 
confined to vibrations in the plane of the 
benzene rings, the vibrations along the 
normal to the plane of t he benzene rings 
being almost freely transmitted. 


In Fig. 2 are reproduced the microplioto- 
metrie records (on a dilTerent scale from that 
of Fig. .1) of these two principal absorptions 
for the ultra-vhhil region. The upper curve 
corresponds as before to vibrations along 
the a axis, and the lower curve to vibrations 
along the b axis. Here again, the. polarisa- 
tion of the absorption bands is evident. 

The absorption by naptlialene, 1, 1- 

naptho(|iiinone and p-btMizoriiiinone also 
show a similar striking dependence on the 
I direction of the light vibration witli reference 
I to the moh^'iilar iilanes. 

K. S. Kkisiinan. 

F. K. Sj-JiSitax. 

210, Ho wbazaar Street, 

Calcutta, 

Juhf /?, 193L 


Insect Transmission of Spike-Disease. 


I N a reciuit issue of the Indian Voresin*' 
there have appeared some further com- 
iminicatioiis on tliis highly controversial and 
v'cxed qu<*stion. .As file subje<*t is one of 
much scimililic as well as ])raci ical interest, 
it has IxHMi considered desirable lo review 
the presi'iit position with special reference 
to its mc»re jiractical bearings. 

In Oidober lO.Tb Dover’ announced that 
Moonia nlbimaruiafa had three positive 
transmissions of sjiiki'-diseast*. 'Fin? re.sult- 
ing .symptoms were ‘insejiarabh** from those 
of typically spiked plants on morphological, 
biochemical and cytological grounds. The 
author admitlc?d that the. Iraiisinis,sibility 
of those symptoms by grafting had still to be 
established. 

Sreenivasaya, ’’ who carried out the graft- 
ing t(»sts, failed, however, to obtain any 
transmission of symptoms to plants grafted 
with material ilerived from the Mnonia- 
infected plants. He further states that 
“ the tliree plants alleged to be diseased 
only represented a stunted condition which 
was brought on by an impoverished soil, 
want of a vigorou.s host and probably 
aggravated by insect-feeding"; they “after 
careful nursing with fri^sh soil and host, 
have since turned complcteI> Iiealthy.” 


' Indian Forester, 1034,60, 402. 
> Ibid., 1033, SO, 605. 

8 Nature, 1034, 133 , 382. 


Tn his reply to Srecniva.saya’s note 
Dover^ does not concur with the claims of 
his colleague that the Moonia plants becarao 
healthy andrelate.s his experieiUM* of having 
seen healthier-looking plants recorded as 
“genuinely spiked ** am* of markedly reduc- 
ing “spikc-lik<» face.sof disease .sandal plant.s" 
by pruning, iiiiivsing or growing in .sliade. 

liiterature on the .spike-di.sea.se of .sandal 
r4»cords several instances where smdi contro- 
versial dilTereina»s of opinion have often been 
expressed. (S(»e Prof. Confrrvnve on S/dke- 
Disease of Sandal, I1U7.) In fact, the “spike- 
like new Hush buisting in re.sponsc to certain 
types of injury to tin* sandal plant, like tire, 
has been mistaken for spike.-’ “With 
regard to the appearance of spike-like 
gniwtli un trees badly burnt as noted by 
3Ir. Hole, botli Air. II. S, Nar<ayana Hao and 
Rao Sahib Rama Rao consnlered that this 
should ho worked upon as a temporary re- 
aetion and that later the growth would once 
more become normal " (Ibid., p. <J). ITearsey 
referring to the idiosyncracies of sandal, 
invites attention (Ibid,, p. .>1) to “ the small 
leafed tn'e which is invariably found on dry 
soil In t \poSLMl localities, leading a novice to 
imagiih' that the tree was spiked ". Ohat- 
terjno'’ in the course of his extensive 

* Indian Forester, 1031,60, 505. 

8 Investigations on Spike-Disease of Sandal, 

1032,5, 12. 


28 


CUJtRENT SCIENCE 


[July 1934 


experiments with ‘‘ the suspected vectors 
M. vanahilis ialbimaculata), P. unifonnh 
and ASarmia sp. (?), observed ** distinct 
shortening of iiiternodes and loaves and 
also clustering of leaves ” in his experiments ■ 
with P. uniformiEf but all these trees dove- j 
loped healthy Hush later. 

The few extracts given above illustrate 
that eerlain types of growth present “ faces ■* . 
whieli may sonietimes be mistaken for spike, , 
and empliasise th(‘ need for developing | 
an “ objective method " of diagnosing tlie ; 
disease, which would be liclpfiil in deciding ; 
doubtful cases of growth. Its importance 
appears to hav(» been fully realis(‘d by both ■ 
the research organisations ; (1) the Depart- 
ment of Agriculture, Mysore*, and (‘J) the = 
Indian Institute* of Science*. Narasirnhaii 
of the* Myseire tiroup has proviele'd a 
cytological teediniepie by which one can 
diagnose spike wliile*. a grafting tecliniepio 
is offered by the institute workers. The 
latten* te'ehniejue which is simpler has be'cn 
applied successfully anel extensively for 
eleciding doubtful spe*eiineiis. 

Dove*r remarks that grafting e*xpe*ri- 
nicnts only yield *• a type of evielence wliiedi 
is considered inconclusive*, when applied to 
the results of inse.*ct transmission stuilie*s‘* " , 
and his cemteMition is supported by the ICeli- ' 
torial review wliicli asserts that the results . 
of insect transmission e*xpe*rime*nts cannot ; 
now be proved or otlierwise by grafting j 
experinu»nts.’' " It is rathe*r elifliciilt to . 
appreciate tlio force* of this argument, if erne | 
remembers that the* grafting te*chni(|Ue? is one * 

/ wd m/e /'Virr.Wer, 10:14, 60, r#05. 

T ///id.. ia»4, 60, 402. 


that has proved suceossful in diagnosing 
ca8e*s of spike naturally transmitted by 
vectors ope*rating in fon*8ts. Since the main 
objc^ctive of tim entomologist is to transmit 
spike through the^ <'igcmcy of virnliferaiis 
vectors, the ve(*d:or-fcMl plant., if it shoiilel be 
pronounced to bet typically spiked, slioiihl 
answer the grafting test just as much as a 
spikiMl plant (grafted with material derived 
from a naturally diseased plant) does stand 
a similar test. 

It may be argued that in tlie* case of the 
il/ooM/V(-feel spikeei ])laiils, the dosage was 
insutrieient, t hat the disease prodiiceel was 
not virulent, anel tliat the* vecteir in e|UPstion 
transmitteel emly a single* component of the 
virus complex which has possibly two or 
tlirce. lint it only serve*s to e*stublish the 
fae*t that the insect transmission has not. 
be*e*ii the success, as it was announced tei be 
some time* ago.*^ It shoiilel be*., howcv(*r, 
aelmitteMl that the large number of negative 
e*xpe*riinciits coniliie*tcel by (’hatterjt*e'! 
anel l)e)vi*r are* very illuminating, but it 
is iiiirortiiiiate that in spite* of the) inelepeii- 
elent elTeuts eif the^ Mysore* Agricultural 
Department ami the Peirest licscare'h Insti- 
tute*, Dehra Dun, the natural transmissiem 
of spike should still reunaiii oh.scure*. We* 
eorelially euielorsi? the opinion of the Kditor 
of the Indinu FoHutrr that “ the only prolit- 
ablc e*ourse) in fuliire is to ri‘pi.*at th(*m 
extensively with such moelifii'at ions of 
te*chiiie|ue as are* re*r|iiirefd by Ihe^ possibly 
ce)mph.*x nature of the^ sjukc virus anel 
the; elepe*iielene*e of virulent iufeetieiu eu* such 
factors as deisage* or final Ye*ctors.' 

» Dovwr. Xaiurr, lUUa, 132, 
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The Geolc^ of the Krol Belt. 


T^lJIirNG Mio past ton years or so eonsidcr- 
^ able advaii(*.e lias becni iiiafie in our 
knowledfi;e of the geology of the Himalaya, 
wnieli has served to show that the strnetiire 
of these moiintaiiis is more eoinplieatiMl than 
had hitherto been thought. Mr. Aiiilen in 
a reeeiit publication' has dealt with the 
geology of this mountain range.. fii the 
reviewer’s opinion it must be regardetl as 
a most- imporlant eontribiitioii to H imalayan 
geology, based as it is on detailed mapping 
and acute obsiu’vations. 'riie area described 
is a long narrow belt running lU.S.K. from 
Solon on the Kalka-Sinila railway, along (he 
south-west side of ihediri valley, and across 
the Tons river lo the soiithern part of 1 he 
Chakra(a disiriel. On its north-east side is 
the area of more highly metamorphoseil 
rooks mapped by Pilgrim and We.'^t; on its 
south-west sidfi is the belt of Tertiary rooks 
forming (lu^ soul horn (‘dgo of the Himalaya. 

Hnaidly spi^akiiig, Afr. Auden regards the 
Krol bolt as a thrust mass of daiinsar- 
Klaini-Krol-Tal rooks resting on a floor of 
Simla slates ami 'IVrtiary rooks. Separat- 
ing these two grou|is is the Krol thrust, 
wliieli is itself folded. (Tlie, well-known 
outcrops of Subathu beds near Solon are 
thus regarded as belonging to the under- 
lying group of beds, below the Krol thrust.) 
The ilotails of the geology, however, are 
exceedingly oomplioatfMl, as aglaiu'e at the 
map aoeonijuinying the paper will ludp to 
show. In addition to the general tbwrip- 
tion of Ihi^ area itself, many problems which 
have a bearing on the geology of adjacent 
tracdiS an* dealt with in a foroeful and 
penetrating way. Brief reference may be. 
made to some of tlu*se. 

It has lately become increasingly clear to 
those working in the Himalaya that the 
importance of the well-known ‘ Main Boun- 
dary fault' of Afedlieott and Maldlemiss, 
separating the Siwaliks from the. older Ter- 
tiary roeks, has be<*ii overrated ; and Mr. 
Auden crystallises (his change of opinion 
in a well-ieasoiied statement, from wlikdi 
the following may Ix^ quoted : 

*• It. apfifs'irs tf» the writer tiint \ lie Cf>ijcu]itioTi of 
a ntiiiiulary faiilt’, and hence of a ba^il 

thrusti-phinc to the Tlinialaya, has beiMi carried 
too far. It arose at a time when the faidts were 
thought aetnally to mark the siicee^ -ive limits of 
sedimentation against the uprising Himalaya and 
when the Ktriicf me of the piv-Tert iary rocks had 


' Rbc* Cisol, SuT, /ad.) 1934, 67i Part 4, pp« 367- 
454. 


not boon examined in detail. Ttecent work by 
Pilgrim, Wadia, West and the writer Iim.s .sliowri 
the number of tliriists that actually exist in thc.««e 
pri4-Tertiary rock.s. Some of tlic*se cannot be 
cuiisiderod minor striicture.s, com para l)le .solely 
with the minor t hrust.s, as distinct from the major 
thrusts, of the North-West Highlands. Tlie. Chail 
thni.st of .Mr. We.st is of premier importance. In 
tho Ifimalaya, as in the Alps, it would ap)>ear 
impossiiile to re,Tard any .single dislocation or 
as having borne th ' whole burden of the 
advance uj>on tho foi*i*land.” 

An illuminating suggestion put: forward 
by Mr. Auden i.s that the true Blaiiii biMl-s 
wliicIi underlie a normal Infra- Krol- Krol 
succession are distimd. from beds mapped 
elsewhere as Blaini, o.y., at Simla (whi(;h may' 
eome as a shock to some). These latter he 
would correlate with the Mandliali beds of 
(31iakrata, suggesting that thi»ie wen* two 
periods of glaciation (or whatevi*r the eori- 
ilitions were wliieh gave rise to tliose pecu- 
liar beds), one at the base of the Jaiinsar 
series and the other below ( he Krol series. 
.Ami while this suggest ion has a good deal 
to commend it, explaining a number of 
ditliculties, it is om* which must fur the 
time being be i(*gard<*d a.s non-proveii. An 
alternative explanation is that Oldham 
included under tin* iiarMC Mandhali two 
distinct sets of roeks. the true Mandhali 
beds at Mandhali village in north (diakrata, 
which may be in part identical with the 
Blaiiii atsSolon and Simla ; and other beds in 
South riiakrata, llio.<e mappeil by Mr. 
.Auden, which are ba.sal Jauiisars. 

A good ileal of emphasis is laid by Air. 
Auden on the elTect of varying degrees of 
metamorphism upon roeks, more especially 
the bearing it: has upon correlation. Appa- 
rently the grade of metamorphism displayed 
by the rocks of the Krol belt is always of 
an epi-type. in which shearing stress and 
low teiiiporatiire have been the main fac- 
tors. But the degree of inetamorphisiii to 
which tlie roeks have been subjected varies 
considerably from place to place, and fre- 
quently makes the correlation of the roeks 
a matter of great difTieulty. Consequently 
the author lays emphasis on the unsoiind- 
ness of placing too much reliance on meta- 
inorphic gia(le iii problems uf correlation. 
He goes even further, however, and sug- 
gests that the wn?j?o-type of inotamoiphism 
displayed by the Jutogh series in tlie coun- 
try north-east of tho Krol belt may be a 
local phenomenon related to tho intrusion 
of tlie granite, and is not by itself to be 
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regarded as evidence in favour of tliose 
rocks being older tlian the rocks of tlie 
Krol belt. 

As regards the time of the intrusion of 
the gneissosc granite which is found in the 
Jutogh series, and similar granites else- 
where (the (!!ontral Ifiniahiyan gneiss of 
Stoliezka) Pilgrim and West, while refrain- 
ing from expressing any definite opinion, 
except tliat it was probably pre-Ciiail in 
age and possibly Archaean, rejected 
McMahon's view that the intrusion took 
place during the Tertiary at the time of the 
upheaval of the Himalayas. Mr. Auden goes 
further, and puts forward reasons for sup- 
posing the intrusion to have taken place 


during the Palfeozoic, suggesting that it 
occurred in connection with certain crust 
movements wliich he suggests took place in 
pre-Krol times, along a line coincident with 
the line of the old Aravalli mountains. if 
continued northwards into the Himalayas. 

Other aspects of the geology, mostly 
relating lo the lithology of the rocks, are 
described in lietail. Hut enough has been 
said to show the* importance of this paper in 
throwing further light on the structure of 
the Hiinnlaya. It is accompanied by a 
map of great beauty, which does credit 
alike to tlie autlior who made it, and to the 
Survey of India who prinled it. 


Research Notes. 


Singular Solutions of Ordinary Differential 
Equations of the Second Order. 

Tiik methods of obtaining the Singular 
Solutions, which are applicable when a 
given dilTcrential equation or one of its first 
integrals involves irrational or transcen- 
dental expressions, are described by ISrini- 
vasiengar in an important ])aper published 
in the Jubilee Meuinnal Volume (Vol. 20) 
of the Indian Mathematical Society. 

In Part If of the same paper tlie author 
has discussed a number of to])i(*s of interest. 
Several illustrations of ditlereiitial equations 
which possess, what the author calls itrom- 
plete primlticeH, are given and the readers arc 
cautioned against calling the residual primi- 
tive as .singular .solutions. The author 
disagrees with the. existing theory about I 
Singular Solutions of the S(.*cond ord<T, and 
explains how any Hingular Hnhaion of ike 
equation to U, y, y') -1) will satisfy the original 
equation F(,r, y, y\ tf) --0 in a large number 
of easeft {w -i) being the crpiation giving 
Singular Solutions of the first order). A now 
method of obtaining the oscnlants of the 
system / (j*, y, a, /;)--=0 is also given. 


Envelopes of Systems of Surfaces. 

In a paper published in the Tohoku Manic- 
maticeU Journal (39, Part T) Srinivasiengar 
has discussed the methods of obtaining tlie 
envelopes of singly infinite and doubly 
infinite systems of surfaces, wlien the equa- 
tions of Jieso systems may contain irra- 
tional or transcendental expressions. The 


results centre round the following theorem, 
which is proved in the papen- : 

If one or more of the first parlinl derirntii'rs 
/(•*’• if 9 '5) become infinite in virtue of 
fin ---(). the two surfairs f i), </} -0 toueh 
each other all along their eurce of inferseet ion 
(except in very special ca8e.s). 

Among the corollaries of this result, tin* 
following may be par! ieiilarly mentioned : 

If FJ -i) dvnote.i the envehtpe of the. first 
speeies of the system of surfaces n(j', y, z) v#, 
it will also he an en velope of the first spevies of 
the system f>(u, v) where i/» is any hoto- 
morphic function of n and V, and where none 
of the first partial (Lrivali ves of v becnnics 
in finite in virtue of K - 0. 


“Showers” of Positive and Negative 
Electrons. 

pKiuiAcs the most beautiful • phenomenon 
reveaUMl by the application of Wilson’s 
cloud chamber mcithod to the study of eos^ 
mic radiation is the occiirrenec of ‘‘showers' ' 
of positive and negative^ electrons apparently 
emanating from a point in the neighbour- 
hood of the cloud chamber. In t he Pror, 
Roy. Soc. for May, (3. W. (lillau't d(*s(*ribe.s 
the rc^Hults of his experiments on the pro- 
duction of these showers. The investiga- 
tions woie carried out by him in Hwitzerland 
at three dillerent heights almve sea-level— 
3500 metres (Jungfranjoch), 2300 metres 
(Kigcrgletscher) and 500 metres (Zurich). 
Using three Geiger- Muller counters, ho in- 
vestigated the simultaneous coincidences in 
the three counters caused by the presence . 
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of varying tiiiokncssos of load soronn placed 
above and below the counters. Ho finds 
that with increase of lieight, Mie niiinber of 
showers increases at about the same rate as 
tlip intensity of general cosmic radiation. 
J^Yom a comparison of the absorption of the 
shower- prod ncinj' radiation and of the 
general cosmic radiation, (lilbert concludes 
that the two are not identical. There are 
thus at least three types of rays assoedafed 
with cosmic radiation: (1) primary radiation 
in all probability consisting of charged par- 
ticles with exc(‘ss of positive and having 
an energy of the order of id’" electron-volts 
as shown by the variation of cosmic ra\- 
intensity Avit h hit itudi‘, (li) showi^r-proiliicing 
radiation of unknown kind, perhaps of (he 
c-ray type, and (.'D shower particles consist- 
ing of positive and negative eh^ct roiis with 
energies of the order of 10" electron-volts 
and originating simultaneously in the held 
of the nucleus of atoms. _ 


A High Intensity Mass-Spectrometer. 

'riir: isolation of isotopes in the case of 
(deni(!nts available in a gas(»ous form has 
been achh‘.veil l)y Hertz and his method has 
beem described in these coliiinnK (f-M/v. Sri,, 
19.*12, 1, 17/1). The separation of the. 

isotopes of solid ehunents, however, has not 
been a success so far. W. If-. Smytlie, L. H. 
Kubaugh and S. S. West (/V///.v. Rei\, lO/M, 
45, 721) now ilescribe a form of mass- 
spcctrouiclc.r designed by them to achieve 
tlie ahovi» ohji'et. The essential part of the 
instrument- is a ne.Av form of pole piece 
Avliicli servers as a magnetic lens. Both 
boiindarjcs of either pole piece are formed 
by tw'o circles passing tliKiugh the origin of 
eooidinat<*s, one, of tlnun liaving its centre 
on the, Y-axis (which is parallel to the. 
original direction of inutiun of tlie positive 
rays) at the focal point C, wdiile the, centre 
of the other is at a distance r to the right 
of C, where r is the radius of curvature of 
the trajectories in the field. In order lo 
have ail intense parallel beam of positive 
rays, a concave cylindrical clcct-rode, 
machined out of an iron block and liaving 
only some parts covered with emitting 
material, was used as the source of the rays 
and a slit with bevelled edges was used, its 
width and level as well as its di.si:ance from 
the emitter being adjusted to be suitable to 
the curvature of the electrode. Two focus- 
sing bars were also used to correct any errors 
in these adjustments. 


The heating olements consisted of 35-mil 
molybdenum wires wound on 8 mm. Sliipe- 
kolT tubing passed through two largo lioles in 
the source block which was surrounded by a 
water-jacketed copper box at the same 
potential. I'lie sourcit could attain 1150" K 
wlien the iron evaporated noticeably but 
without permanent injury, and was found 
suitable for several Kunsrnan catalyst alkali 
metal emitters. The accelerating potential 
was taken from a fi'ltM) volt, 10 Kw. D.C. 
ge,nerator whicli was found lo he very 
steady. 

The receiving arrangement was a vacuum- 
fight cylindrical box willi two slits; the 
position and width (1 mm.) were adjusted 
so as to coineifle with the focus r<‘gions of 
the two isotopes of potassium whieh Avas 
the met ill studied. The collectors were 
placed behind the. slits. With an ion 
current of 0>.l milliamp., about a milligram 
of K.y AA'jis obtained in 7 liours. Samples 
of for radioacf ivi», work ari^ i(»porte(l to 
be under preparation. 


Negative Protons and Nuclear Structure. 

AiiuriXi! from tlie discovery of the positive 
counterpart of the. ch»etio.i, riz. the positron, 
and from the ‘act notc»l by Williams {Pfnfs. 
R.rr„ 103 J. 45, 720) that some of the negative 
particles present in eosmic radiation eorres- 
poml to a protonic mass, (lasiiow (/V/ys. Rec., 
1034, 45, 728) infcis that there, may be a 
niimbiu' of in»gative protons amongst the 
constituents of nuiflei. the iiiMitron being 
then considered as maile iip of a. positive 
proton and a negative election or a negative 
proton and a posit ivc electron. Considera- 
tion of the stability of nuclei on lines 
similar to tlmsc adopted by Heisenberg leads 
to the eoneliision that tlie exehange forees 
betAveeii positive and negative protons form 
a repulsive system, f^omc mudilications in 
the pn»vious theory necessitated by the 
introdiietion of negative protons arc cxpect- 
od to bring the calenlation of limits of 
stability of nuclei into better agreomont 
Avith experiment. Another consoqncnee of 
the new idr.i is the possibility of existence 
of isomeiie nuclei, i.c., niielci of the same 
charge and mass but of different consti- 
tution. The radioactive element VZ (found 
by Halm) is regarded as an isomer of 
this vioAV providing an explanation for tlie 
fact that ITX, disintegrates into UX. or TJZ 
with a j3- transformation although UX. has 
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DO teDdericy to vhaugo into UZ, hut both 
diainto^rato to form TIT. 

Tooth Structure and Vitamin-C Deficiency. 

Wilfred Fish and Leslie FTakkis in 
a rofont coiitribiiliuii (P//iL Traux. Roy. 
Sor. Loud., 1934, B. 502, 189) liavc presented 
the results of their investigations on the 
teeth and jaws of guinea-pigs sulTering 
from acute full scurvy, chronic sub-scurvy, 
developing scurvy, curing scurvy, and com- 
plications due to other dietary deficiencies. 
The authors have given a new interpreta- 
tion of the dental abnormalities seen in 
vitamin C deficiency, the ‘‘Piilptone" theory 
being reje(fted and the dilTereiice between 
the appearance of the looMi in scurvy and 
sub-sciirvy accounted for. A theory is 
advanced as to the mode of action of vitamin 
C, which is regarded as a primary necessity 
for mainlaining the functional activity of 
certain types of cells, including odontoblasts, 
oslieoblasfs, aincloblasts, etc. ; other elTects 
of vitamin (.• deficiency arc physiological 
sequetie of this primary action. Attention 
is also directed to tlie practical importance 
of the disorders in the enamel and comcn- 
tum, overlooked by past workers. 


The Segmentation and Chondrification 
of the Skull of the Duck. 

Tn an exceedingly interesting paper (Phil. 
Tram, Land., 1934, B. 502) Harrington and 
de Beer have described the segmentation 
and chondrification of the skull of the duck. 
The object of this paper has been to clarify 
some obstruse points in the development 
of the skull. The authors have attempted 
successfully to explain why the planum 
sphenolaterale separates the first and second 
branches of the V-nerve and why the 9th 
and 10th nerves are separated by a carti- 
legc and also the abnormal passage of the 
olfactory nerves and carotid arteries and 
the homology of the turbinals. Barrington 
describing the segmentation, points out that 
the skull consists of 9^ segments of which 
0^ are rnetotic. The part on the chondri- 
fication of the skull is contribiited by 
de Beer. The author very clearly describes 
the occipito-atlantic joint in the vertebrates 
generally and notes that the formation of 
the condyle in sqiiamata (which resembles 
the mammals) is difTereiit bom thet of Cro- 
codile, Cholonia and birds. A reference to 
the occurrence of the ‘proatlas’ arch is also 


made. A t the end, the phylogony of the 
amniota is briefly descj'ibed from the view- 
point of chondrification. It is said that a 
stock in the Amphibia with an inter-seg- 
mental occipitoatlantic joint gave risotto 
Sauropsidan and 'fheropsidan branches. In 
the latter branch the inter-segmental type 
of joint persisted while in Chelonia, (Voco- 
dalia and Sqiiamata alone the joint became 
intrasegmental. 

Endocranial Cast of Sinanthropus. 

A NOTAHLE contribution to our knowledge 
of the remarkable fossil man of China is 
made by J. L. Shellshear and (1. Elliot 
Smith (Phil. Trans. Roy. Sor., B. 503, 
pp. 4()9-487). The endocranial east of Sinan- 
thropus is pm'haps the best presiTVtMl of all 
the fossil men known and lends itself to a 
comparison with the actiiiil brains of 
modern men. It is undoubti^dly clear from 
the examination of this cast prepan^d by 
Late Prof. Davidson Black that we are 
dealing here with a remarkably primifive 
brain. The occipital region is identical 
with that of the apes and a comparison with 
the brain cast of Pithecanthropus reveals 
that 8inanthro])US is mon^ primitive and in 
an earlier stagi^ of evolution. A precocious 
expansion of t he posterior end of the si^cond 
temporal convolution and the orbital mar- 
gin of the. frontal territory are noticeable. 
There is again a precocious expansion of 
the lower parietal ai'*a. and a pushing for- 
ward of tile pole of the temporal region. 
An important peculiarity is the remarkable 
degree of symmetry between the two cere- 
bral hemispheres, which is a very rare fea- 
ture in the human brain. 

Differentiation in Basaltic Magmas. 

A VERY important paper on Tre.nds of 
DifTerentiation in Basaltic, Magmas is pub- 
lished by W. Q. Kennedy in a recent num- 
ber of the Amtriran Journal of Srienrr, 
1933, 25, pp. 'J39-.'i0) in which certain 
ideas previously published by the author 
in his paper on “ The Parent Magma 
of the British Tertiary Province have been 
further developed so as to inclinhi basaltic 
rotrks in general. As a result of these stu- 
dies it has been shown that the two main 
basaltic magma- types— the Olivine-basalt 
Magma- Type and the Tholeiitic Magma- 
Type— are both of world- wide distribution 
and fulfil the conditions of primary magmas. 
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It is therefore su^gostod that we must 
recognise that these two anMlistiri(;t parent 
basaltic magmas, each of which has its own 
independent line of descent. Tlicre is no 
evulence for supposing the existence of a 
common source for these two basaltic mag- 
mas nor is tliere any reason to infer that 
eitiicrof them is a derivative from the other. 

Crush Conglomerates of Dharwar Age. 

In a rec(‘nt number of tiui Ret\ (ho, Siir, 
Ind. (87, l*t. \) Dr. M, S. Krishnan 
has published a sliort paper on Some (Jriisli 
Conglomerates of Dharwar Age from Chota 
Magpur and Jiibbulpore in which helms 
given a petrograpiiic account of some crush 


conglomerates which ho has noticed in the 
Gangpur State of Biliarand Orissa and in the 
.Inbbiilporc District of the. Central Provin- 
ces, and compared these with tlie * auto- 
clastic conglomiuates’ described elsewhere in 
India. The author recognises the fact tliat 
“ tlic criteria for distinguishing auloclastic 
from crusli conglomerates of sedimentary 
origin are generally diilicult of application 
in the field where highly folded and ineta- 
morpliosed sediments are concerned.” He 
is, however, of opinion that practically all 
the matcTial described by him in the pre- 
sent paper are iindoubtcMlly (fonglomeratcs 
of sedimentary origin, altiioiigh in some 
places the sedimentary characters have been 
obscured by intense shearing and crushing. 


Agricultural Education in India. 

By Keshava Sharan Agarwala, m.sc., i.l.k. 


TN a pn'ihiiiiinantly aiiriciiltural tMuiiitry lik<? 
^ Iruliji \vli(*rn tin? vast niajdiity of tlie 
popiilatiuii on ajiririilliin*, tlio iiupor- 

tancf? of a<;n<:ii1(iira1 odneation (‘aiiiiot bo ov«t- 
cin|)liasis<.‘d. I’lia nood for it has boon fully 
realised by Iho (lovoiiiiinuit of India and Mm 
Provincial Movorninontsand ininrb lias boon dono 
in lliis direction in rooont. yoars in Mio form <if 
praidio.il donirmst r.ation and pnipaj'aiida on Ajrri- 
cidtiiral j'arins and by providing facililios for 
bij'lii'i' oduoafion in a^rieulf iiro. Bosidos lli»* 
AKnculliirai l{ost*arcb In^lituti? at Ihisa ami tho 
Imperial Inslitnto of Animal Husbandry ami 
DairyiriK at Batij^aloro, wliioli provido post- 
graduato trainiiij; and ivsoaroli faoilitios in 
agrioultural soiomro and for wliiob tho Movornmont 
«»f India is rosponsiblo. Iho provinoos havo tlioir 
own av(ri('ultiiral rollo^os toaoliing diploma and 
do^'HM? olassi s. In addition to tliosi* aj^rieuKural 
collogos, somo of till* Indian I'liivorsitios bavo also 
^h^eiitly iiistitulo<l Ib.So, courses in aKi'i<'ultiiro. 

The (^olloj'iale odiioatioii in a^rioultiiro is no 
# doubt very useful and lu.ressary. but even at the 
best, only a very small portion of the population 
can liope to o))tain it. M.oreovi*r, Hu* j;raduate 
coming out of Hie agricullural collego, as a rule. 
Keeks (rovornmeiit or other omploymoiit instead 
of taking up practioal farming \\)iei'(? tie coiitd 
give the fiillost beiieUt of his ailvaiiced education 
to tlio eouiitry's agrioult-ure. For Hie rural mass<*.s, 
considering their numl)(?r as well jus their gross 
illitoracy, what is requirod is a typo of general 
agri cultural education of .a .setinol standard and 
impart<*d through tho vornaouhir medium ol 
instruction. Tliere sJioiild be e.stablislu*d jign- 
ciiltural Hcliools all over the country so that the 
children of the agricultural classes may freely join 
them after the necessary vernacular (*(|iicalion and 
leimi the up-to-date methods of eiil* ivat ion anil 
the use of new iinploineiits, el.„ under trninofl 
teachers in a course of to 1 y cal's just to suit 


tlicir practical needs. These schools will jiriivide 
the count ry vvith a si*t of young men wlio will take 
up the cultivation of land according to modern 
agriciilt ural melliods. 

TIhto are very fiav agrieultiirnl schools at 
presvnt in India and tlu*re is a definiti? deirwind in 
the eouiilry for more sehools of I his type. Unfor- 
tiiimtely, Hh* reeommendation of the Boyal 
tVuiiiiiisslon on Agrieultiire to tin? effect that there 
should he no e^t (fusion of such sehools gn^atly 
retarded their growth. Time has, however, 
amply juoved the immense utility of sucli institu- 
tions and tlie Provincial (ioveinments are also 
rerognising their usefiilmss. In this eiuineetioii. 
it is gratifying to note the derision of the Bomhay 
(iovernment to rontimie the two farming schools 
ill the presidency, tiuf abolition of wliich was 
recoiiiiiiended by tin? Thomas lt(*organlsatiun 
(Amimiltee. Tin* (iovernment luive, however, 
d(H?ided to elTecl economics in the working of these 
schools, II may be mentioned that in the case of 
ediieational institutions, economies are effected 
either by curtailing their activities by staff 
mluctioii or by increasing tin* fees. None of these 
methods should he adopt (*d in Hiis case since 
there is necessity for opening more scIiooIk and 
also for popularising them by fixing the fees as low 
as possible so as to bring Hiem witliin the reucli of 
tin? rural masses. 

It might he pleaded Huit in Hiese days of niiaii- 
cia] sti ing(*iicy, much attention and money cannot 
be devoted to ngriciiltural ediieati**n. It must not, 
however, be foigotten that Hie interest of the 
whole eouiitry is at stake in agriculture and that 
agricultural i".lucatinn is a necessity if the country 
is to have the fullcNl benefit of its agricultural 
industry, its development will undoubtedly lead 
to greater prosperity and a bright future. Tho 
erluciiiionnl aetivities about agriculture therefore 
reipiire extension and sbonld on no aceount bo 
curtailed. 
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Rice Research in Madras."' 

By K. llamiali. 


INDIA iacliirlinj; Dumia occupiiw a vary pre- 
clnmiiiaal position with Pi'gnril to world’s 
production of rice, its sliaro bcin^; M3 inilliun tons 
out of a total of 59 fiiillions. Tha share of Madras 
in this is roughly a Uttlo over 5 inilliuns. 8o far 
as trade in rice is concorncil, it is iiiirma liccauso 
of its big production and meagre population that 
flgiircs most proniinoiitly. The mt>st ini porta lit 
featuro of rice ciiltivalinn is llu? profuse water 
supply it reepuros. It is grown f\s.sentially under 
swamp conditions throughout the world. 

nice is fine of the earliest crops known to man. 
Tiegarding its |»lace of origin r«jcc»nt re.scarclies 
have shown that S.-K. Asia, either lndo-(’hina or 
India, is the original home. In an ancient 
Chinese work, nearly 5,009 years old, rice is 
meiitionod os one of the priiu'ipal plants nourish- 
ing th(! country. Ancient Egyptians <lid not 
know of rice, nor is it mentioned in the old testa- 
ment. The Asiatic origin of rice is conliiined hy 
the; limit ifarioii.stie.sH of the varietal trialerial in 
China. lndu-('hina and India. Bice got into Kurope 
only by MOO B.(’. intitidiiciMl by Alexander from 
India. Due to t he anthpiity and the ages throiigli 
wliich it has been in cultivation Uiere is a prolu- 
sion of varieties. It is stated that there are over 
2,000 varieties ill Asia aloru* and the Coimbatore 
collections that have been gradually accumulating 
have now come to nc^arly a l.OiK). The charac- 
ters, both morphological and [ihysiologicul, in 
which the varieties differ from eacli other are 
exiroiiiely varied that it is impossible to adopt u 
perfect system of classification. I’hc life duration 
of the plant may vary anything from 90 days up 
to 8 months and this again is subject to the 
influence of the locality in which it is grown. 

A systematic study of licc begun in Madras in 
101 1. ^■ov^‘^s all inpeef-s, genetics, tnm'phohtgy, 
physiology, agronomy and recently i-ytology as 
well. The thnre well-known methods of crop 
improvement work have been practised, I’/.r., 
introduction, selection and liybridisatioii. Mxcept 
one or two instances, the (piestion of introduction 
lias not been attended with muidi success as the 
cpiestion is, to a large extent, dependent upon the 
particular reipiiremeiits of particular tract .s. 

The pure line selection, the m;iin underlying 
pHnciplc of which consists in that- t he merits of 
an individual are to be Judged liy the perform- 
ance of its pi’ogeny, has been very fruitful of 
results. Already ten strains have been «!volvnd in 
(!7oimbatore which are under distribution to (he 
people in difTeronl parts of the province. Tim 
area under these improved strains can now be 
safely reckoned in several liundreils of thousand 
Acr(;s. These strains besides giving yield incr(*iises 
varying from 10-20% are also found to possess 
some useful ancillary characters likf^ good (piality 
rice, Itigh pei*ccnt<'ige of rice to unhiiskefl grain, 
resistance to dis(^as(\s, etc. As an insian^^e of the 
wide poimlarity of one of the (’oimbatiorc strains, 
mention may Lc made of GKB 24 which is grown 
practically all over the province. Kven in Mysore 
where it was first introduced in J 92 1-25, it Is now 

• Text of a paper read before the Bangalore 
Easter Science Congress, 1034. 


considnivd the most ]>opiilar variety occupying 
MO - -(9 thousand acres. 

The selection work has, however, one important 
limitation in tliat we cannot be sure that a strain 
doing well in one cent re under a particular set of 
ngricnltiirai and climatological conditions will 
Imhavc e(|ually so under a different set of con- 
ditions. So t-iie expansion of the (Joimbatore 
work took the shape of the opening of a niimbiT 
of sub-stations, om^ in ivurh of the important rice 
tracts of the province, sti t-liat the loi;al problems 
and the local varieties could he taitkled tlicre. 
The first suh-slalion opened in .\dutiirai for the 
Tanjon* district, has already issued II strains, 
and at a very modest estimate it e.'iii ht; said 
that more than half the area of this district is 
now gniwu with these improved strains. Tin? 
seennd station optmeil in Marnterii has issued 
S strains suitable for thir Kistiia and (iodavari 
districts, ft is oidy a i(iie.sl.ion of time before 
strains are is.<<iied fn^iii t wo ot h(‘r stations, one in 
Battambi for Malabar, and thf‘ other at Berham- 
pore for (ranjam, the two ilislihds wliieli record 
the poorest rice yields in the province. 

Bice plant just like any idher (»rg.'inism is intlii- 
cnced by th(i eiivironme?it, soil and climate, in 
ivhieh It is grown and lieiiei* probably tin* widely 
divergcntacn^yiehls ohtaln<*d in the differenf- rice- 
producing eoiintries of tln^ world. India oeeiipli*s 
an unfavourable ])osition with regard to acre 
yields when i‘oiiipared to eoiintries like Spain, 
Japan and Italy though among the provinces 
within India, Madra.s is definitely the best. That 
intensive methods of cultivation, iiianuring and 
growing of strains all combined, ran increase the 
yiehls even in Madras ha.s Is'cn exeiiiplilied in the 
i’oimbatore (’I'ntral Kami wln*re the avi’rage aeri* 
yields havt; been jneriaisr'd to iieaily -l.ouo Jh., 
nearly double those i»f !0 years .ago. 

The fU'xt line of iiiiproveiiumt is by liybridisa- 
tioii which attempts at synthesising in oii(> variety 
certain df‘sirabli‘ charai'liu'istics observed in two 
or more varieties, by undertaking artificial cross- 
ing among them. and picking out from the resulting 
varying prog«?ny 1 fiosi* types slniwing t he desirable 
eombin ’ll ions. The success of this work dcpinnls 
upon the correct- choii'e of thf^ parents and a know- 
ledge of the gifindiiLs of the partieiilar characters 
sought aftiM*. The principle of inluTitancc is 
based on the famous “ Mi'iidd’s Laws”. The 
study of cytology, i.c., the changi's in the cell 
coiitent.s, which has made such great- progress in 
the last two decades has had a phenomenal efTeci 
on the study of genetics. It was jiisi 25 years 
ago that a definite connection was actually estab- 
lished between the bi*haviour of chromosrimes, 
the dark staining minute bodies in the nucleus of 
the cell, and the laws of heredit y. \Ve are indobi- 
imI to Brofessor Morgan and his colleagues in 
America who, with tlicir classical work on Uie fruit 
fly, DroHophxUu have been mainly responsible for 
this advance now rfM:ogniscd as t-lie “ chromoHoiiK^ 
theory of heredit y ”. Jlis work has led to .several 
important modifications in the ‘‘Mondial's Lawn'’, 
and has given us the 'loncoption how two characters 
in particular instances always go together and 
occasionally behave independently, known in 
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technical language ns rJnkage and ** (hmsing- 
over” respectively. 

Both tlio ciiltivatoil and the wild siiecies of rice 
so far examined contain 12 pairs of clinmiosomes 
and according to the chromosome ihcKiry all the 
inli(;ritcd characters must fall into 12 gnmps. We 
liavo so far studied the inheritance of nearly 100 
characters and we have been able broadly to 
account for nearly S groups and thcdetiiiled inter- 
rolaiionships amongst the members of each group 
liave yet to be worked out. 

That very striking results of impmvemont have 
not been elfected in spit:; of the fact thnt ;i.rtificial 
hybridisation has becui practised in (Viimhatore 
for tlie last S(*vcra1 years is diu; the fact that- our 
knowledge about the complicated iniKtritance «)f 
scweral (|uantilative characters, which are the 
ones directly related to yield, is t»iily gradually 
acciimiihiting. Mention can. Iiowevcr, he made of 
two instances \vh«M*e liyhridisation has iiiet with 
success. Then; is now oiiii strain issinnl from 
Aduturai ( Adt. S), a jirogeny of a hybrid made on 
the station, which while giving the same yield or 
oven slightly more than Adt. 2, oner)f the parents, 
conies to maturit y a fortnight earlier, which is a 
big gain as it can lie more sucf^cssfnlly grown tlian 
Adt. 2 wh(*rever Mhm' 4*. is scarcity of water towanls 
tiin i‘nil of the season. 

Th<; Itiee plant is siihject to a stM'ions fungus 
disease, on/c /c, and wlien this breaks 

nut> in an epidemie form, praetiealiy tiie wliole 
crop is 1o.st. in the f'ascs of tliseasesof agricultural 
crops, curative methoils are practicjilly out of 
iiuestion and tlie breeding of resistant types is the 
only weapon availalile with the breeder. Special 
crosses were made lietweeii K'onnKjH an im- 

portant variety of the Tanjore district and which 
is specially subject- to this ilisease and tw«i of the 
(*oimhatori‘ strains. (iKII. 21 and ('o. 1, wliich are 
found to he resistant . M'liis work is now nearly S 
y<?ai>* ulil and has come to the stage wlieii a few of 
i lie progenies from the first cross are found to hi? 
rtvsistant to t he <lis(‘ase hesid(*-« giving a very much 
higg<‘r yield than the susceptible variety. 

The question of improvement tioes not ci*ase 
with the evolution <if strains, citlier direct selec- 
tions or seli i't ions from hybrid progiMiies. 'I'here 
is another aspect of iniproveini'iit . that due ti) 
‘nurture’ as ililTcreut from ‘nature’ involved in 
breeding. The yield which is the main eoii'idera- 
iioii, is the «*nil expr(»«iouof all the vital proeessi*s 
of the plant throughout life, and to study yifdd, 
we have to make an analysis of the eompoiieiils of 
yield and Imw tlu\vare moditied by the environ- 
ment the plant is phieeii in. The study of the 
development'll pha-«es of tin? ric.? pl-iiit has receiv- 
ed consiileraiih* attent-ion in recent, yisirs. One of 
the important developmental phases is tillering, 
or tile production of side shoots. This ]>hase goes 
on continuously for .‘ihout d we(?ks after transplant- 
ing, depending upim the agi* of the variety, 
followc»d by a ileeliiie eairsed by the late tillei*s 
dying olT, so that the number of linal ears formed 
ill e.'icli plant is only on--70% of the total tilloi's 
producinl. The production c)f ilie ears lias a direct 
relation to tillering. In early varieties, under 4 
months in duration, the formation of the rudi- 
metitary ear commence.s about two \\'eeks before 
the maximum tillering phase is reached ; in medium 
duration varieticus, say 5 mouths, the two events 
synchronise; and in long duration varieties, 0 
months and above, there is an apparent quiescent 


period of about 0 weeks after the inaxiiiiiim 
tillering phase is rca-rdiod. Those different develop- 
mentai phase.^ have a bearing on tlie cultural 
and maniirial practices. One of the cidtural 
practices involved is the spacing given to the plant 
at transplanting time, the more the spacing the 
gi*caier is the numlier of tillers produced, Imt there 
i.s an opt imiim for each variety and each locality 
beyond whicli iiicreasiMi t illering indiiccMl by extra 
spacing cannot compcuisate for thr; rediiciioii in 
tlie total number of tillers per unit area. In the 
early stages of the crop, spacing has even a 
gn^ater effect on tillering than niaiiiiring. 

The timii at which manuring lias its grr^alest 
value depends upon whicii stages in tfie ])laiit’s 
develuiuiioiit are most intiimitely connected with 
yield, and whicli are nm-st influenced bydiffiu'cncos 
of manuring and suit fiTlility. The (piestinn 
whether the available manure should lie given to 
the. seed-lsMls or t«) the transplant field has been, 
examini'd and it is found that manuring of the 
field ratlu.'i* than tlie seetl-beds is more desiralile. 
The npfilie.'ition of a qiiick-aeting inn nun; like 
anmionium sulphate to 1 he crop has lieeii experi- 
iiientf'd witii, and it has been found that it must 
be applied immediately after transplanting fora 
sliort duration variety while it is advantageous to 
postpone the application, up to 2 months after 
transplanting, fora long tluration crop. 

Hitherto thi^ problem of brecMiing has bciui 
mainly crmfiiuMi to qiiantil} , rather than to quality 
because quality floes not cotm; in at all in the 
polKshcd rice as is giuierally iMinsumt'd in the 
country. The antiiieuretic vitamin H,, th(» pro- 
teiiLS. and oil coiit:iine<l in rice are fill to he found 
in the germ or emViryo and the sei*d coat or bran 
whicli gi'ts com|)letely removcfl in the polisliing 
piDce.sses. 'I’hat varieties fliffer from each other 
with irgaril to I tie tliickne.s.^ of tin; .si‘ed coat lias 
hecome evidimt from thi> histological study of the 
grain maiie ill Coimbatore. StuiK; of th(‘ colon reil 
rices arf» fouinl to have thicker bran than the 
white rices. In the iriterc.sf of better health and 
nutrition when thi‘ i’i'a7.e for the highly polislied 
white rices disappi;ar.s. an unpolished rice with 
a tliieker bran mu.sl be eert:iiiily more nutritious 
tliaii oiii! with a thiiiuer coal . and the pmblem of 
protlucing ricivs with a thicki'r coat combined with 
yiebl is umler iiive.stigatioii. IfC'-siiies I be vitamins 
anil proteins there are certain other aspects con- 
ceriicil with rice nutrition about which little is so far 
known. These are coiicerniMl with lln? pitiblem of 
storage and the changes taking place during storing 
ami ill the conversion «»f raw into par-hoiled rice. 

Coming to the recent developments in the 
study fif the riee plant, the determiriiiig of the 
several linkage gi-oiip.^ and the inter-relationship 
among the chnrac1er.s of each griaip is lieiiig 
pushed through by making suitable crosses 
betwiMMi selcctefl pure liiuis wliose genetic con- 
stitutions are known. Tboiigli crosses ai*e also 
being done with a view to synthesise useful 
charactei*s in one type, tlie question of linkage 
oftfui sets up .1 limitat ion to oui* getting any and 
every type of combination of charactei's. There 
have been several instances wliere the crosses 
failed to give useful results with regard to the 
combination of valuable characters like tiller- 
ing, non-lodging nature of the straw, density 
of panicle, etc. In addition to the problem of 
linkage there were several coses where the proge- 
nies of crosses began to throw in the F28 and later 
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fl^enorations various somi-lethal chlorophyll cloficU 
out tiypc4 auil complotoly lethal albinos thoiif^h 
these' were not present in the parents thcvn« 
selves. 

In addition to the above, several cases of 
sterility wliere the spikelets remain chaiTy without 
(levelopinjr any ^rain ai’o also met with. The 
chief manifestation of sucli spikelet sterility is 
the oeeurreiice of non-viable piillen or male 
KameliM. Cytolo^yiral studies are able to connect 
tlie sterility ‘with the p 'Miliar behaviour of the 
chromosomes, irsiially in intor^pocies emsses 
invoiviTiji: iliffereiit nuiiibers of clironifisoine the 
sterility is enused by the presence of these un- 
paired univalent chromosfimes. This, however, 
does not apply to rice as all the spi.'cies of Oryza 
so far OKamineil have the same chromosome 
number. Sterility in this case must therefore be 
due to tlie dilTerent I'lJiiic constitution of the 
chi*oiuosome sets. This is the cdiaract eristic of 
crosses between different jjfeovjraphical races. 

Several cases of chromosome irreiy;ularities have 
been met with. There have bean one or two 
instances whore due to a stimulus, seed lias 
foiTned witiiout the fusion of the male gamete 
with the egg. tbe result being the plant arising 
from it contains only In If the chromosoiuo set., 
haploid. This plant is very much reduced in size, 
and completely sterile. Such a plant is found to 
set seed very* occasionally due probably to th«* 
chance union of the haploid ooinpleiiient «)f 
chromosomes. The plants arising from such seeds 
should bo absolutely homozygous. 

Plants have also ocinirreil w'it.li three sets of chro- 
mosomes instead of the usual two, iriploitls, due to 
tfie union of a male gamete with an unrediieed 
<-gji7« Such a plant is aNo sterile because of (he 
uneven niimhi.'i* of chromosutnes but it occasional- 
ly sets seed giving rise to polyaomwa, where, in 
aildition to ilio diploid chroinosoiiie si'ts, there 
are one or more 4'xtra cliroiiiosomea. Plants with 
2n r I, 2n ; 2, and 2rt -j- 2 clironiosonies have 
been obtained, the increase in the niirnber of 
extra, chrotmisoines b::'ing asso(;iated with ccirres- 
pondiiig d<u;ri'as:'s in stature, vigour, etc., of the 
plants containing them. 

Uecent resoarclies in some plants have h^l to 
the prodiortioii hy artificial means nf frfntplnids. 
wliere, instead of the two scU of cliroiiiosoiiies, 
11101*0 are four. Tliesc? that aris»! by tin* duplication 
of the chromosomes, are usually higgoi* in stature, 
more vigorous than the dipUndn^ and form a new 
species altogether. These have heiui produced 


from hybrids of different species which though 
sterile become fertile by the doubling of the 
chromosome set brought about by suppression of 
the cytoplasmic division at moiosis. After repeated 
attempts a successful irross has boon obtained 
between two spf?cies of Oryza, O. Ralivn.imd 
(h latifoUn, and tlie production of tetrapioids 
from iliis hybrid is being attempted. This 
attempt, if successful, should prove extremely 
interesting. 

In addition to changes that occur in the whole 
chromosome sets as in the cases mentioned above, 
there can also be changes in the genic make-up of 
the chromosomes, such changes being termed point 
or gene mutatious. 'L'reatiiiiuit of t he plants with X- 
rays has been found to he a prolific source for 
producing such chang4*s artificially. The work 
of subjecting rice f 4j X-rays has nltHMuly begun in 
CVuiibatore. Soirrj of thii piii'i^ lines have, as a 
result of fho X-ray treatments, thrown dwarfs, 
albinos, chhiropliyll d(dici4*iit typi'S, etc., which 
usually occur in the progenies 4>f 4lelinite crosses. 
The plants resulting from X-ra.VHsl S4*e4l mu? foun4l 
to be s( 4 *rile and their cyludogical studies an* 
proving extremely int.*ri*stiiig. Among other 
chromosomal 4list4irl>‘in(‘4>s chroinosoiui? rings are 
found to o(r4.*iir in tlie meiosis obviously due to 
recipro4*al triiEisliH'atiou of parts of non-lHunologous 
cliroinosnnics. 

Plant brei'tling as a branch of agiiciilt iiral 
sci4?ii4*e stands hir proiliicing new crops or plants, 
tin* iiit roil net i4>ri of whiidi slioiiM bring a gr4>at4*r 
return to the cultivator. II i.s well to ioi;4>gnisc 
that the 4)utlo43k of tin? brei'ch*!* is thus 4*4>n4liti4m- 
eii by rest ri(d ions fr4nu whi4jh pure S4*ience, as a 
branch of scholarship, shoiihl l)«* Iv4»pt free. A.s 
the pi’i'vious narrative has shown, rice hrci.'ding 
W4>rk ill Afadras has. hy tin? ev4>luti«»n 4)f a large 
iiiiiiiber of siiperior st rains ami tin'ir cultivation 
by the ryots, iiialerialiy incivasfMl tin? proiluction 
ami ln?nce tin* return to tin* grower, but tlue, 
unfortunal«*ly, lo tin* ju'esent sliiiiip in the rice 
market, the position 4>r the ric4?-grower is 

anything hut bright.. I ices have gciin* flmvn 
ti'rVibly and in some cas4.*s even tui tin* extent of 
2n\)Vt over the prevailing pnc4*s 2 or I years ago. 
Such a fall cannot i*asily In* a4:4?ount«*4l for. .\t any 
rate civer-proilindion is r?i*rtainly not yf*t a 4;onlri- 
butujry caust?. It is Imped that the 4*n4|uiries of 
the special ollicer lu'ci'iilly iipp(>inte4l for tin* piir- 
p 4 >.<M? will t! I'ovv light, on t he pr4ildi?ni ami result 
ill finding ways ami means of bringing some 
r4*lii*r to the rice imltivatiir. 


Optical Technology.'^ 

By Ur. IT. riiraincswaraii, .m.a., pIi.b., d.sc., iMnst.p 


TX recient years the sciences liave in? rt a inly rcach- 
* i?d a high state of development in India. Tin? 
original contributions, reckoned iathcr by their 
(|iiallty or cpmntity, con.stiliito a record of which 
wc could be proud. JJut when one consiilers 
the extent of knowledge of n prncticral chur.ioler 
that prevails in the country which is necas-sary 
for the manufacture of apparatus v/itYi which 
these researche.s are carried out, ono will make 

* Text Oi a paper read before the llangaloro 
Easter Science Congress, 1931. 


rathei* dismal discoveries. Not. only i.s there? a 
complete l:u?k 'of instmin4*ntal skill hut there? 
is nls(j a sort nf f;ontc*mpt for Ihi? accpiisition of 
that knowhnlgi* anil skill, 'riierc is aksoa ti*ndi*ncy 
to rogard such knowledgi; and skill ns purely 
ineciianical and imscicntitic. I do imnsider this 
tendency highly dotrimi?ntal to our material 
progress; tlie science of Physics comprises also 
applied and industrial aspects capable of extensive 
coiiiiriercial application and it is liigh time that we 
concentrate and direct our scientific knowledge to 
this much-ncglected direction and produce results 
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of thi) Ki'O'iitioat ocononiic iniportaticc; to the 
country. 

T am particularly anxious tliat 1 Kliould not be 
rriisiinderstood. Thf.'orotical researches will and 
should b($ on under those specially jnclinijil 

for i|., but whatever we try to do by speridin^f the 
country's f(Hd>lo resources it should bet usefid and 
calculated to bcmelittlie lar^^e sufferins; population. 

We already see before us the sorry spectacle of 
a^ modern mechanical civilization coming into 
violent contact witii a simple aj^ri cult ural popula- 
tion. It has just educatofl them to incmise their 
wants for manufactured articles before t(*achin^ 
them to manufacture tiiem themselves. We find 
a similar deplorable state of affairs prevailing in tin* 
field of science as well. To take a simple example 
let us consider the familiar Itainan effect, ft is 
true it has ^iveii us international reputation. Hut 
it lias not servi'd to feed us. It lias proimit-ed the 
luanufacture of a lar^re numlier of costly spectro- 
}j:raphs and their aceessories in other countHes. 
Hut in our owti country it lias only iielped us 
to increase our imports of tlicse very costly 
apparatus. .\lt.liou(;h f liave tin* greatest 
admiration for the acaileiuic triiiiiiphs of our 
eountrymen, I cannot Imt lielp feeliiipr that some 
at least of tln*se men would liave done much 
bi*tter if they had dinteted their knowledge of 
])liysi(ral science to tin* makin;;; of these costly 
Hpectrop^raidis and 1 lieir a<‘cessories. Work of this 
chaiacter iloes beloii.i; rigidly to miMi of these 
academie attainiin^iits as w<‘ll for in (lie design, 
construction, testing ami adjustiiK'iit of tln^se In- 
st rumeiits one finds ample s<*o]ie for every variety 
of scientific knowledge. Tlie vc*ry cost of tliesi* 
apparatus makes it wortliwiiile for an M.A. or 
^T.Sc.. getting in fiidia barely Ils. oO a month 
to engage himself in producing apparatus costing 
more ilian Ifs. 2.000 a piece. 

In work of this kind I liti i tliat the ratio of the 
cost of t lie tinisiied product to t lii* cost of tiie raw 
material range aiiywliere from ten to fifteen. Tlie 
capita] outlay re(|uiied is comparatively small and 
lieiKH* fiartioularly suited to small-scale prodiietion 
by individual e.lToVls. Thus it is a line most directly 
suited to (Miipiny modern scientifically educated 
Intli.iiis. Hut as tilings are at present in Inilia 
witli oiii- education in the universities running 
purely on academic lines divorced so much fr«»m 
pr.'ictical realities witii lirt ie insistence on know- 
ledge of detail and practical skill, it is almost 
impossilde to use the liducatod malerial available 
to-day for any sucli purpose. It atTords in a way 
an exphinatioii forthcMv being so little of scientific 
instrument making in India to-day notwithstand- 
ing the enormous scope for it in this country. 

Subjects like high class optical work on which is 
based tin* construction of s]>ccirograp)iH remain 
liractioally iiiikiiown even in the liigiiest academic 
circles in India. To combat tins deploralile posi- 
tion, we, at I he Madras I’residency College Cliy-«lcs 
Depart mimt, liave Ikmmi devoting some .attention 
to Optical as well as otlii»r aspects of Iristrii- 
riient Toidiiiology for the last ten years. Wc 
have been able to develop successful processes 
and nudiliods for tlin proiluction of high class 
optical surfaces— both large and sin.ill, plane and 
curved. There might be a feeling whr thnr these 
products of ours fini-slied by researcli siiidents as 
by-products of their optical researches are exactly 
equal in quality to those imported from abroad, 
we are quite alive to our imperfections ; at the 


same time, the results achieved are very encourag- 
ing ami our optical products employed under 
comparable conditions often give pretty mucli 
the suiiie performance undistingui-sJiiible even by 
experienced workeiw. 

There seem.s to be ji universal belief (‘ven 
amongst sci(*ntists that work of tills kind is based 
upon a large number of trade seerrets. This appisirs 
to he largely iintriu*. At the same time it must be 
reinc*in bered that c*very succe.s.sful work cannot 
but he liaving its own special pro(?e.ss<*s di;ve1o])od 
by years of experience in the field. These cannot, 
by tlieir nature, be public property. Heyond 
tills 1 do not tliink tliere is ariytiiing of the nature 
of specially guarded secrets in the optical industry. 

Tlie raw material, optical glass, in any quality 
(dispersion) is i?asily pureluaseable from well- 
known maker.sliki* .Messrs, (*hanco of Hirining- 
ham. It is different from ordinary glass in that it 
is very homogimeous in composition and perfectly 
annealed to free it fniiii double refraction arising 
fifim strains. It can he ulitained from th<.» 
makers in any size andsluqie. The next material 
is (‘nrborumliim powder .sold in : variety «if 
grad(‘S of firiene.s.s. Hy working tlie glass against 
cast irf>n tools using a jiaste of carboriinduiii 
powiler and wat»*r as alirasive tlie glass surface can 
be ni.ade plane or curved as desiiisl and given tlie 
n'qiiisite degree of fineness. 'I'liis line giimnd 
surface is then riihbed on a .surface of pitch using 
a paste of rougi* and water as the polishing 
medium, wliirli rt*sults in tin* surface developing 
rapidly a good imlisi.. 

So far tlie work may he said to be meehani- 
cal and tie* piece of tlie article has barely 
doubled flu* price of the raw material u.se(l. Next 
comes t he dilYicult and careful • perat ion of figuring 
which alone giv<*s the finisheil piece the optical 
perfi'ction and is responsible for its proportionately 
iiigli price. During tliis operation frocpieiit optical 
tests, involving eon.sideralilesciinitifie iindei‘.sl a rid- 
ing of tlie fatrtors involved, are reipiinsl to control 
the work: and if one fails to make the eorrert 
int^M’pridatioiis of the appearances and ailopt- tlie 
priqii'r remedial measures, articles of Hie required 
finish and aeciiraey are never .'ittaiiied. Foiieanlt 's 
tests for enneavi's, Newton 's rings ti'sts for planes 
and coiiipliiiii'iitary surfaces in contact are fields 
wiiere our graduati* piiysicists can find ample 
scope for flic pliysies t]n*y iiave studied. 

Wry many opt iivil pii*ces tliat :ire required in 
sueii large niimlx^rs in laboratories for comlucting 
the routine teaching operations do noti require 
any very liigli class liiii.sli and figuring and 
tliey can easily be made in India to-day. Work 
of a higher class, like I iiterfei*o meters, have also 
been attempted at M.adras by speciiil processes 
with considerable success. We liave now on iinnd 
a 2 1 -inch diameter glass di.se to be made into 
a paraboloidal iiiirmr of focal length 12 feet for a 
reflecting telescope* whieh. when finisluMl. will be 
the largest- l-eh'seope in India. 

point of ilriuht wiiieli it may be advi.sable 
to clear, is als- -f. the rclativeriierit.^ nf liaiid-work- 
ing and powf*!*- working. The amniint of powot* 
rc*qiiim1 for optical work is in any case very very 
small and quite a considerable lot of work can be 
done by band alone. Hut the preparation of 
such surfaces like tlie 2-1 -inch disc is cei*t:iiiily 
hard work for the liand. In such cases, very 
simple inexpensive machines requiring not more 
than one horse power can easily be improvised. 
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The ineclianical oponiiinriH involved in tlie 
mount ini^ of these finished optical pails into eoni- 
pletc! instruments, calls for no great equipment or 
outlay other tlian tliat of a moflest worksliop and 
good scientific guidance. 

Tims. fonsidiM'ed in every way optical or instrii- 


Science 

Lndff Tata Mvavtriat 7V#f«if . --Tlie Trustees have 
announctMl the award of tin? following scholar- 
sliips for the year JUdt-3r}, on t he occasion of 
tile iliird iiiiniversary of the death of Latiy 
Tata:- IntvrmttUmd Srhalarshiiis (t 400 per 
mensem) for resenrcli in diseases of the blood with 
special reference to leucn>mias '-I)r. Walter Bun- 
geler (hYeeTownof Dan/ig) ; Dr. Leonitl Doljanski 
(Ciipenliageii) ; Dr. Martin (iril (iordou Isnels 
(Manchester) ; Dr. CMiarles Dberling (Paris) ; I.)r. 
.Julius Knzelbretli I folm ((Copenhagen) ; Dr. Max 
Otto .Kaalund-.Torg(msen (Denmark); Dr. Uolf- 
Meier (Leip’/ig) ; Dr. Lucy Wills (liondon). 
Indian AVio/ar.v/#//w.— (Us. loO per mens<»riii. 
li. D. .Sriva.stava (Allaliabad) : S. Iv. (iangiiii 
(Calcutta) ; N. (\ Datta (Uaiigalore) ; M. V. Uaciha- 
kiishna Hao (Waltair) ; .M. C. Nath (Dacca). 
A. U. Uajavaiisid (Allahaiiad) ; U. D. kocliliat- 
(Ijaliore) ; M. Iv. MalialiaU'shwar (Manchester); 
Jv. N. (laind (Uangalore); and Y. V. Sreeiiiviisa 
Uau (Uangalore), 

• * * 

India Instifatc of the Dvatsvhi* Akad^nnic lias 
announced 21 new .scholarships for the acadamic 
year in:U-*d5, for carrying on higher studies in 
various (ierinaji rniversities. Tin* successful 
candidates are:— (I) A. K. (Jhosc, M.sc. ((Chemis- 
try); (2) H. (’. Uoy. H.sc. ( Apfilied (Jeology) ; 
(11) (.\ D. Dwarakatialh, L.r.M. (Medicine); (4) 
H. G. .Joshi. M.K.n.s. (Medicine) ; (•*>) K. -Pharma. 
M.A. (iSauskrit); (U) K. P. Mukhopaflhyay. 
.M.A., K.r.. (Political Science and Economy); (7) 
U. K. Kar, M.sc. (Ihitaiiy) : (S) T. V. G. Meiion. 
n.A.. H.SC. ( Agricult urej ; (D) Y. V. Sreeiiivasa 
Uau, .M.SC., A.I.i.sc. (Plant Physiology) ; ( l»i) Miss 
P. U. Devi, n.sc. (Physical (’hemistry); (II) 
D. O. Lahiri, ii.a. (Medicine) ; (12) T. L. Kantiap- 
pan Xaicker, m.a , l.t. (Physics); (i:J) S. Vahid- 
uddin. n.A. (Philosophy); (II) I. U. Uariia. 
sr.B.n.s. (.Medicine); (L'j) ^liss ,\. .M. Jans/.. 
n.A. (Kcononiics arnl I^ilitir-al SciiMicr-) ; (iri)G. 
Kadambi, m.sc. (Mathematics and Slatistics); 
(17) A. K. .Mitra (Anihropology) ; (is) D. U. 
Mehta, n. sc. (I’harnuiceiitical Cheinistiy) ; (lU) U. 
Uanmmrdian Uao, u.k. (('ivil Knginecring) ; (20) 
S. (iiipta, M.K.R.s. (Medicine) ; and (21; Satja- 
ketii Vidyalarikar (lILstory). 

* * * 

The Sir Pratnp Sin-jh Metnorial Srhotarships 
(£100 each) tenable at the Indian .Military 
Academy, Debra Dun, have been awarded to 
Messrs. Muxaffar Khan (Pariipbellpore) ; Pawind 
Singh (Multan); Mahoniod Sidiq Khaii(Uawal- 
pindi); and Wales (Uawalpindi). 

• ♦ • 

Imperial I nstitule, Amirds. — The Imperial Coun- 
cil of Agi'iciiltiiral UcLsearch awards each year 
ono Gold and tw(» or three Silviu’ .Mt^lals for 
iniproveriients of distinct merit, in the science 
and art of Agriculture and Animal Husbandry of 
an All-India impcjrtanco. 


mont technology seeraH to bo a line in which the 
attention of the scientifically educated but 
iinomployeil in India should get interrfsted, and it 
is hoped that in providing the necessary train- 
ing the Indian Institute of Hcience will play its 
part. 


Notes. 

Applications art* invited for the award of 
.Medals during 10;15 for Improvements in Dairy- 
ing and (^are of Animals. All (!ii tries should 
reardi the Secretary, Imperial (.'ouncil of Agri- 
cultural Ucseai'ch, through the proper channel by 
the 1st December 1021. Kcheduled forms and 
other particulars can be obtaimui from the 
S(^cretary, Imperial (Council of Agricultural 
Uese.-ircli, Simla. 

* * 

(.Colonel Sewell, Leadi'i* of the Sir .lohn Murray 
.Kxpeditioii. ami his colleagues wlm havt* been 
carrying on the ()c>‘aiiographic Survey of the 
Arabian Sea since September last-, have, ;iccording 
ti> .‘i press ri'port, made a spectacular discovery of 
I he existence of ;i submarine inDiintaiii raiigt^ 
running from Thago.s Andiipelago t<) Sjicotora in 
a line with ('ape Guarda Piri on tlie Past African 
Poast. .VnotliiT siilmiarine range was located in 
tie* Gulf of Oman miming from North-Past to 
Sou(h-Ka'<t across the Gulf of Aih*n. 

A Provincial Kesearch Comniitt with Lt.-Pol. 
N. W. (?. Noel, Din id-or of .\gric «* and Allied 
Departments, as rresideiit. lias be >ii appointeil 
by the N.W.P. Pr >vince Governm lit with tin; 
object of preparing Heseandi ScdiemiLS for con- 
.sideration by the Poiinidl o’ Agricultural 
Hesearch, The Coinmilfei* will work in close 
c<i-oper;it ion with the lmpi*rial ('ouncil of .Agri- 
ciill iiral Kesearch. 

A condolence nieidiiig of tin* Staff and Siudi'iits 
of till* Koyal liistitiitif of Scieiici*. 1 Bombay, was 
held on the llilb June lo I'xpress di‘ep regnd. and 
sorrow :it tbi* s.'id demist* of Dr. A. N. Mehlmm, 
lb<* ex-Prineipal of this I iistitiiti*. Dr. Mehlrum 
was coiinctdiMl widi the Institute for i>vt‘r 7 yisirs, 
and it w-i*^ iiriiler his able giiiilanct* tliat t In* germs 
of sclent ill sean li was first laiil in th Instil ill e 
in fact ill Hombay Presidi'ncy. Th .Meeting 
passed a vote of coiidoienia* to tin bereaved 
bimily of Dr. Meldrum and tin* InstitiiLe was 
closed on the 1 Stb .1 line as a mark of respect to 
bi.s memory. 

Dr. Mata I’rasail, Professor of Physical (dieiiiis- 
try, Koyal Institute of Science, Hombay, Iwis 
proeeeilfai to Priglatid on a six months' hvive to 
.study the latest teidiniipie in X-r.ay Photogrnpliy 
iiiul (’ryst allograph y, which is bis special subject 
of resfai'cb. Mr. L. Mankodi is now working 
ill place of Dr. Mata Prasad. 

* « * 

Dr. W. MeUae, D.Sc., K.L.S., Director, Imperial 
Ifistitiitu of Agricultural Keseandi, Ihisa. Iuim 
beiin grantod long leave preparatory to retire- 
inont. Tie came to Pus.a in LOOK but his serviees 
us Government Mycologist were lent to Uio 
Madras Oovornnient. Ho returned to Pusa again 
in 1910 and was appointed Director in 1021. 
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SttH Manufnrlurr hi JitHHjal,- Tlio (iovorniiu.'nt 
has ihsikmI ;i slaUMiient uu IIk; possibiliiiL'K of salt, 
iiianiiraciiiro in hon^al. Tho ])riiu'ipnl point sit 
isKiu‘ is tiliu cost of riianufactiiiNs as on tlio Indian 
Mark.(‘t, Hcnt'al salt, which as at present nianiifac- 
tniHid costs Its. to Its. :i i:i O per niaiind, 

cannot coin pet ir with salt nianiifactiircd in 
other jiartsof India; the imported salt sells at 
Its. 2-11? t) to Its. 2 t?-0 per inannd. A new 
method of proiluction appears to have vast possi- 
bilities. This is base«l c»n the ]»rocedure now 
ailoptod in Itiiriiia ; pits arc <in<; in the biclories 
situated on the AraUan (V>ast. anil tin* sesi water 
which peivolates into these possesses a hiij:h <tejrree 
of salinity and this can he profitably iitilis(‘d for 
manufacture of salt by evaporation. 

* * * 

L\fv. find CttiiditioiiK ttf Ifn' of II hidutiitiii 

from — In .*t paper present «‘il before 

the -Inly .Mi-etin;; of the Asiatic Society of Meniral, 
K. M. Ashraf has I'iven an accoiirii of the .social 
life in .\orthern India, under t he .Muslim Sultans 
of Delhi beror4* Akbar. rnr tin* collection of the 
data till! author has made use of copious mat.in‘ials 
.se.'ittered in various Arabic, Persian .and Xa^ari 
works, coinjirisim' surveys oL ^<mer:) I and special 
histories, accounts of travellers, books of poetry, 
folklore ami fiction, lej^fal compendiunis, mystic 
literature anil works on el hies, politics and v.arious 
pradic.'il arts. The thesis is of interest for the 
understanding of the social interactions of Hindus 
and Muslims duriii;; the fiivsl period of their con- 
tact in X'ortlicrn Indi.a anil provides a proper 
iiacki^rotitid for the study of the later .social 
develoiimeiits. 

« * « 

“ .s'c/cmr’' reports that tlieSixlii International 
tJoniii-ess on Industrial Accidents and Diseases 
olTers a prize of l,u(in Swiss francs ns an awaid to 
tile author of (he best (uiipnidishedl ori.diiaI 
wru'k on t be siiliject The Importance of IMwious 
L’iiysical ( 'oiuiition in Kstimatin^ llie Seqiiehe 
of an IndusD'ial .Xccidimt ”. Physicians in all 
countries a ri! permitted intake part. Manuscripts 
must be on iiand by 21.st December D):?!. The 
award will he madi! at- the time of tlic Seventh 
( 'oiiji;res.s to be held in Hriissels in .Inly in*?5. 

* « « 

The Itaja of .Sarawak, Sir Pharles Hrooks. has 
jiiven .t;2d.t)f.)i) towards t he Fund for buildint' a 
permanent and .self-.^iipportiiij: Imperial Forest 
Ke.se:ircli Institute at Oxford. The jii-oposed 
Impcu'i.'il Forest Institute will he of ;^real .assist- 
jince in developing' the timber rc.sourcc.s. It is 
slated that at present St) ]H*r eeiit. of the supplies 
oomt! from foreign countries. The Institute will 
provide faeilities for studies to Hie ollicers »»f 
difTereiit Forest Departmenls. 

• • * 

Lit/Iilinf/for Crtnirs \[lhtnihi>dion itemirvh Tvch~ 
nira) J^tiprr No, i-'J, Hin Slafionprj/ Offiry. 

(Price /I This repoH. di'scribcs Hie investi- 
Katious to discover the most satisfactory sysleni of 
crane li^;htin}' boHi from tlie voint of view of the 
crane driver and of the workers on the quay by 
combining so far aa iiossible aileipiate li>'litiii^ 
with absence, of glare. 

While the p;iper itself is con. 'erned only with 
sliorc cranes, it iii.ay ofti.m be both possible and 
desirable to ai»ply the conclusions reachotl in 
other directions also.*’ 


NritdiriiiioH of Walvr llyitv’ndhti hif SprayUnj , — 
Mr. Siihimal Hose of (Calcutta, the discoverer of si 
new spraying preparation for the eradieation of 
the pest, iias been (■arrying out several succi^ssfiil 
demonstrations in and around Calcutta. Whim 
sprayed on Hie plants, the le.'ives and stems 
wither in about a wirek and the plant dies aft era 
fortnight. The jirepaiat ion appe:irs to be free from 
ingretliiuits eniiangeniig Hie life of men, animals 
or fisli, and can be produced .it n small cost so as 
to bi* wiHiin (he reach iif even poor cultivators. 

According to Mr. I'o.se ii spraying .<<olu(ion was 
propareil by .Mr. T. S, HrifliHis in P.)2I for the 
i‘i‘.‘i<lieaHon of water hy.'icinth, A Coiimiittiv of 
Seienti.><tK who testfd .Mr. Hrillilhs* preparation 
opined that its value was doubtful. 

* * * 

A 7V/a. Htdl of CnUun. Mr. H. S. X'igaiii. Agri- 
eultiiral Cidh'ge, t'awripore, writes to ijs about .an 
iiiiiisiial ease of a twin boll of eoHoii wliieh he. 
oh.served :i few weeks ago. *• Cotton plant is 
known to i>i‘oduce siiigli* lociilicidal e;ii)sules 
from solitary IIowiM*.-;. While ]ia.ssing Hirough 
;i liehl of cotton Hie aiiHior eliaiiced to notice 
a (win e;ipsuli\ Moth the capsules were home 
on a single piMliincIe and dehisced ;i.s usual. 
The twill h.'u) two whorls of epicalyx. Kach 
capsiili! iiad four comp.iH meiits. 'I'hose on the 
iiiin*r side w<*re smaller in si/i* Hiari the outer one. 
'riieri* Were :»■» simmIs in botli Hie capsules ; IS and 
l.l respect ivelv. ” 

• * ♦ 

Chftiitjp if Sr.r hi ihv Mule J'luiitu if CuFim 
jHiptiyu, Hb'b/, hy Perujiitulinfi.^'Slv, H. C. .Mujiim- 
liar. l*r<*sii!c‘ncy Collegi*. Caleiitla. in Hu.* cour.se of 
a communicaHon on tiu! suliject, writes. “ In the 
May issue of (’iirreid Seieiur (IlKH. 2. CiS), 
.Mr. S. .Samp piiMished a nole on ‘ ,Sex Control in 
Papaya *. Kvideiil ly he I liuuglit that liis was t lie 
.-iccoiid report of (he pli(*tioni(‘noii. Hie first being 
made hy Wilcox in I did. Ileyes. however, puh- 
lislied a papi 'in lit'i.*}. and ; rl\ HKIO, 1 read 
another papiM*. for Hu* first time in India, before 
Hie Rot any S(>c(ion of Hh* I ridian Seienco Congress, 
ill whieh 1 pointed nut from my own ob.serva(ion 
Hiat (I ) tills metliod of ehangtiig sex in ]>apay:L i.s 
to .SOUK* ext eiii sucet's.vfully practi.scd in Dcogiiur 
(Hiliar), (2) Hu* best results are seen in trans- 
plan((*d plants, and (I?) som«‘limes rejiealed 
toppings are iieci'.ssjiry to elTect the desired 
ehaiige. 

In one r4*sp«*ct. however, Mr. Saru|)’s paper is 
interesting. Me ii*pnrfs cent jier c«*nt success, 
and his plants wt'i’e transplanted oik'S. Tlius he 
supp('rts my sec^md observation. M'la* very small 
percentage of suecess in the Hawaii KxpcM'iments 
only 2 out of 22 and S:? plants might be, it. seems 
to me. dm! to the experiiiicnts being carried on in 
uoii'transpla ntei I plant s. ’* 

* « * 

A (hirioiis AhuurinttlHy hi TIohv. — Mr. S. Sarup in 
a communicalioii describes a curious abnonuality 
be oiiserved ‘ii a garden at .lodphuv. lie says, 
'• Tlie rose ilowei* liad been pierced by the axis and 
the axis had continued its growth after that, 
producing three l**:ives at the tirst node about 
2J eiiis. above the insertion of (he llowcr. -Vt the 
sfH!on(l node I ems, JiightM* up «*inother leaf was 
pi'oduced. The axis then terminated in a flower. 
The leaves were all perfectly developed. The 
flower that had been pierced (‘onsisted of tlic 
usual number of sepals, one recurved and five 
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petals. The petals were about 8 eiiis. lonj; anil 
appearoil to clasp tJie pnitruilin^ stem. The 
intornoiles bittween the insertion of the piorcecl 
ilower an<l the first node above beinj^ shorter in 
lengtli tlwiri the petals, the three leaves arising 
at this node appeared to ootne out of the flower. 
One petal, iiowever, iiad opened out. There was 
no trace of the presence of the essential organs. 

The midrib, tin.; veins and the margin of the 
leaves above the pieinnl Ilower lia-l the sann.* pink 
colour as the petals, rnder relleeted liglit the 
whole leaf gave the pink hue. This was not 
the case with the leaves below the pierced ilower. 
The axis had continued its growtli t-o produce the 
leaves and anidher flower." 

• * * 

Tvlrahednie itf* n Silrer Knrh'/nnrnf Mine- 
rail- -M r. S. K rish nas wa m y, U iii versity (\)Ilege, 
Kaiigoun. writes: — From time t-o time many 
investigators scattfMX'd the world over, have 
sliown that the silver-content in many ore- 
bodies have become appreciably augmented when 
some sulphides like the pyrites, tetrabedrite, etc., 
are found in association with the silver ore- 
minerals. 

Tn 19:i1 , wliilo studying some Ihirma Argenti- 
ferous (laleiia ores under tlie Metallograpliic 
Microscofie, l»y the polished Ore-methods it was 
notieeil, that tetrabedrite Wtas riinetioniiig in tint 
case of the Jliirtiia ore as a silver-enriclier. 
.So to say, wherever tlie Argentiferous Oalena Ore 
was found accompanied by tetrabedrite, the 
silver conti^ni of such ores were appreciably 
more than tlie average normal assay value for 
such ores occurring in tlie same lode hut uii- 
Hccompaiiied by the prea<»nce of tetrabedrite.’' 

♦ » ♦ 

We acknowledge with tliunks the receipt of t he 
following: -- 
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Reviews. 


First Ovkr Hvkrest — Tim Houstox- 
Mouxt Kverkst Expedition, 1933. By Air- 
Coinmodorc P. P. M. Fcllowes, d.s.o., L. V. 
Stewart Blacker, o.ii.n., p.s.o., Colonel P. T. 
Etherton, and Squadron Leader tlie Marquess 
of Douglas and Clydestiale, m.p. (.John Lane, 
The Bodley Ifeud Liinifod, London.) 

“ First Over Everest ’’ is the oilicial 
account of the Ilouston-Muunt Everest 
Expedition of 193.3. Tlie idan of an expedi- 
tion by air against the mountain was submit- 
ted by Major Blacker of the Indian Army in 
March 1932 to tlie Koyal (rcograpliicai 
Society of London and in April 19.33, iwo 
Westland planes How over Mts. Everest and 
Kanchenjnnga at a height of 32,000 ft. 
Tho maturing of the plan, the development 
of the organisation, the preparation for the 
flight, and the actual carrying out of the 


enterprise are fascinatingly (old in (Iiis 
volume. 

The soicntiiic object of the expedition 
“consisted in a demonstration of mapping 
by air survey rnetliods, of tlie imwcessiblo 
cliffs, glaciers and valleys of (lie sniitlicrn 
side of Mount Everest. Tlie aim was not 
so much to produce an extensive map of any 
iininediate practical utility, as to demon- 
strate to the world, cspeTiially to the non- 
technical portion of it, the relative quickness 
with which such a map might l>e made of a 
region forbidden to ground methods not 
only by policy, but also by the physical 
obstacles of the country.” To take good 
survey pliotographs from the air iu a clear 
atmosphere over a level country is a compara- 
tively simple matter, but over mountainous 
country with varying distances of the earth’s 
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Hurfac‘ 0 . from- the plane and with thepossibi- 
lity of unexpected biinip8 tliat might make 
it iinpossible for the. pilot to keep the plane 
on a level keel is miie.h more didleiilt. in 
tlie present instance, owing to the excep- 
tio*nal height and steepid^ss of nuudi of the 
ground, the vertical photographs had to be 
supplemented by a series of oblique photo- 
graphs witli known tilts of Mi(» camera both 
vertically and horizontally. 

Itecause of this ditUculty, the piiotographs 
obtained in the first llight were, from the 
survey point of vii^w, so unsatisfactory t hat a 
second attempt had to beniadt^. To add to the 
difliciilties, tile atmosphere of North Imlia 
in April and .May is oftiMi covered with thick 
dustJiaze to a height of about 19,000 ft. 
which makes it dillicult even with modmn 
infra-reil lilms toget good pictures of known 
ground featiinss which would .sm‘Vi‘ as refer- 
ence marks. 

Tin* expeilitioii fully realiscMl that- the 
success of the enterprise depended mainly 
on the favourableness of two meteorological 
factor.^— clouds and haze over the terrain 
and the force of the wind. During the 
month of April in which the llighls were 
carriiMl out, North India is iieriodw'ally tra- 
vcisimI by a more or less regular scries of 
at mospheric dist iirhances tra veiling from 
West to ICast which cause cloudy Aveather 
and exceptionally strong winds at dilTerent 
stag(?s of their pas.sage over a place. Tt was 
a^so known from previous stimies of winds 
over North India that the most frequent 
wind sjieeds over Everest wouhl be as high 
as no to «S0 miles per liour and that they 
would oft<*n exceed 150 miles per hour. 

To meet tin* special requin*ment.s of the 
llight, t he India, .Meteorological Department 
set up two pilot- b illoon stations at Darjee- 
ling and Purnea (the base of the expeilit ion) 
and^ arranged to send special for(»e.asts of 
general' weather and strength of upper winds 
from tlH*ir ollice at Calcutta. 

With regard to the information supplied 
by tin* India Meteorological' Depailment, 
the authors Avrite: “ In addition, every 
evening- the weather bureau at Calcutta 
t(dcgrapln‘d us at *Jl-.‘H) hours, giving infor- 
mation of the general Aveather coinlition 
along tin* Himalayas and a forecast of wliat 
might be expected in the Mt. Everest region, 
especially as regards clouds and liaze, and 
tinally an estimate of the direction and 
velocdty of the wind c.uiTcnt to be expected 
at various heights up to 10 km. 

The accuracy of the information contain- 


ed in tlicsc telegrams Avas remarkable and 
made it possible to plan tlic Hying 
operations the next day, after they had been 
studied in eon junction with the balloon 
observations taken locally by ^Fr. Oupta 
(l-pper Air Observm- at Purnea). Tin* tlight 
to Ml. Everest Avas 4*aiTied out witli this 
information and the results of it, particular- 
ly tlie drift and riiea.siirement on the drift 
sights, confirmed to a remarkable d(‘gree both 
the observations and forecasts of the 
meteorologists.'' 

I am tempted t o add t wo more nicleoro- 
logieal quotations, one on the * plume * of 
Mount Everest and am)tli(*r on the experi- 
ence of some of the Iliers in a North Indian 
dust-storm. 

‘M**rom tin* Moths we liad seen what 
previou.s (*xplor(*rs hail c*alled the. • plume * of 
Mount Evi*resl. and hail somewhat readily 
taken it for granted that it was merely a 
cloud, of Avliich the eomjmnent particles 
would naturally be frozen, and similar to 
that one usually se(*.s in the vicinity of Jiigh 
mountains. 

Kaneh(‘njnnga, for instance, Avas seldom 
without such a cloud wrealli throughout 
April. 

When, hoAvevi*!*, the machines actually 
went into it, aax* rcalist*d l^'at it was some- 
thing quite dill’ereiit to what avc* laid 
eoneeived. Here Avas no drifting cloud 
Avisp, but a ]>roiligious jet of rushing winds 
Hinging a veritabh* barrage of ice fragments 
for several miles to h*i*ward of the peak. 

The force of the rafftle was indeed so 
great as to crack the cclastroid windows 
of the IFousloii-Westland’s n*ar cock-pit. 
We soon n‘alised, loo, that this * plume ' 
eonld not be eomposed of frozen matter 
earried oA'er by the blizzard from the Avind- 
Avanl face, for tin* rea-sou that the wind- 
Avard faces, that is. the western side, Avere 
practically bare, as may be seen fi-om the 
photographs. ' Tin? authors .suggest that 
the plu*nojin*non is due to an oAvrfall of tlie 
Avinds OA’er tin* cr(*st of the mountain, giving 
rise to a zone of reduced ])ressure on the 
leeward sitle tending to draAV up the air 
from the 'Pibeian side and Avith it groat 
nuisses of old snow and fragments of ice. 

Here i,s a .iescript ion of the iliers' experi- 
ence of a dust-storm. ** We had risen iiigli 
above the Agra plain and Avere some 70 
miles on our way (to Jodhpur) Avhen in the 
far distance a mighty wall seemed to rise 
sheer out of the "earth, a barrier that 
mounted liigher and liigher and became 
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over more thick and menacing, as though 
it would say ^ thou shalt not pass We 
pressed on to meet tiie challenge, rising still 
higher until the altimeter registered 1*2, OOt) 
feet; but we might as well have risen to 
the stratosphere in the etTort to get clear of 
the enemy, for the dark brown wall rose 
higher Mian we did, its vanguard was 
already in touch with us, whistling and 
howling around our tiny aircraft like a 
legion of devils. 

** It was getting black as night, nothing 
was visible but the rampart of dark brown 
dust. .... Mcfiityre never hesitated ; ho 
knew that the sane thing to do was to turn, 
and Hying before the storm, make for the 
landing ground at Agra. 

‘•We swirled along, slap-dash we burst into 
the very thick of the pursuing storm; gusts 
of the typhoon seemed to leap over us like 
harlequins in a pantomime .... On we 
went gaining on our pursuers and getting 
into a clearer atmosphere, but always with 
the storm close behind us, its force mobjlis- 
ed and trying once for all if it could not, by 
a tremendous elTort, <lrive iis from the air 
and sweep us olT tlie face of cr<Mition. It 
very nearly succeeded ; only the skill of the 
pilot saved us 

“We stayed the night at Agra, leaving 
again the next morning in a glowing light, 
an atmosphere of calm beatitude, witliont. 
the faintest indication of the scenes that had 
b«?en enacted the previous day.” 

The expedition suc<?cssfully accomplished 
its task. lt> obtained all the photographs 
it wanted, and demonstrated to the world 
what modern aircraft, when used with 
understanding and pluck, could achieve. In 
addition to the geographical, meteorological, 
photograi)hie and general aviation informa- 
tion set out in the book in a most interest- 
ing manner, there are i liters |)ersed thniugh- 
out the book many shrewd remarks about 
the Jiabits and customs of the people in 
India and other countries through which the 
planes Hew. The book is illustrated with a 
large number of maps and beautiful photo- 
graphs of ITimalayan scenery. 

K. li. It. 


Chemical Rncuneers’ 1[and-Book. Kditor- 
in-Chief, Jrhn II. Perry, assisted by HO 
specialists. Chemical Engineering Series. 
30 sections, 2000 pages, 4ix7, semi-Hexi- 
ble, thuiiib-indexed. (McGraw-ISill, 1931.) 
$9-00. 
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The volume is produced on the same 
lines as Mark's Me:ihanhval Engineers' Rand- 
hook and Fowlo's Standard Handbook for 
Elerlriaal Engineers, and embodies all the 
features, such as specialist contributors, con- 
cise presentation, attractive get-up, etc., that 
have contributed to the sin^cess of these 
Handbooks. The cliemical engineer can at 
last Hnd in this work a reliable source of 
information wluM'e a mass of theoretical and 
operating data repressentative of present- 
day practice is ably collated and pn^sented 
under convcmiently divided sections. The 
sections are well planned, comprehensive 
and readable, so that a perusal of the nde- 
vant section would be one of the best short- 
cuts for the busy engineer desiring an 
authoritative survey of information concern- 
ing any of the unit operations. While the 
allotment of space for the various S(Md)ions 
is generally satisfactory, one would desire 
the sections on Rvaporation, Materials of 
Construction ami perhaps also Drying 
enlaiged to roughly twice their present, bulk 
so as to include tlie llausbrand type of cal- 
culated data as also operating data of the 
kind found in the se(?tion on (^rushing, 
Grinding, and Pulverising. If curtailment 
in other ilircctions is essential, sonn* of the 
larger sections (those on Physical and (Mie- 
tnical Data ami l'efrig(i»ration may be men- 
tioned) coiihl be ri'considcred with a view to 
abridgeimmt. In Physical and (HuMuical 
Data one is apt to look for parti(‘ulars of 
teclinical chemicals as to, say, availability, 
commercial grades, methods of purilication, 
principal uses, etc. Flow sheets of impor- 
tant industries woulil form a highly useful 
addition to the section on Physical and Che- 
mical Principles. Tlie utility of the entropy 
charts found in tlie latte.r section would be 
much enhanced if these wen? reprodm*.ed to 
larger scale and coUccUhI at the* eml of the 
volume togidher with other charts of gemual 
interest, such as Grosvenor ami .Mollier 
psychrometrie charts diniling with tin; prin- 
cipal indiistri.il gases. Information c.onc.ern- 
ing protective coatings is lacking. An 
entire section dealing with high temperature 
operations is missing, as it were ; at any 
rate the sub-section on Radiant Heat Trans- 
mission could be oxpamhid to comprise fur- 
naces and kilns, refractories, thermal insu- 
lation, etc. Probably as a result of the 
rational classification employed, overlap- 
ping of subject-matter is negligible for a 
work of this nature. Electrometric pH 
measurement described in the section on 
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Electrochomistry oiiglit to find its appro- 
priate place, togetlier with an acscount of 
the colorimetric methods and automatic con- 
trol devices, in the section on Measurement 
an(l Control of Process Variables. 

It would serve no useful purpose to com- 
pliment in any detail the editor and colla- 
borators for the remarkable book they have 
ofTered the profession at the first attempt. 
Particular credit is due for the masterly 
presentation of data collected from diverse 
ticlds of knowledge, for a casual glance at 
the pages is sufficient to indicate the great 
number of fundamental scieiu'cs that the 
chemical engineer has to keep in touch with 
unlike the cast* of other engineering profes- 
sions. Chemical eDgineeriiig need no longer 
be regarded as has been donti till recently 
even in advanced countries like Cermany 
as Mmvhlnenkundr fur Chemiker, In seve- 
ral sections there are (svidences of the 
authors having waded through a mass of 
available data or st'ores of commercial types 
of ciinipineiit before presenting the basic 
principles in a convenient form. We shall 
coniitlently expect to find the Handbook 
in the possession of every engineer, every 
executive and, particularly, every stmlent 
no maft<fr however remote his connection 
with chemical or physico-chemical technical 
opemtlons. • L. G. J{Ao. 

An iNTKOinUTlON TO TIIIC lUodHKMISTRY 
OK XiTUooKN (h)NSi-:KVATioN. By Gilbert 
J. Fowler, o.se., K.i.r., pp. vi-f-i2^0. (Tiondon, 
Edward Arnold & (h)., HKU.) Price 12». (id. 
net. 

The monographs app(*aring in recent years 
can be classed under tw'o main heads : (1) 

those whicli are of the nature of compila- 
tions dealing with vast amounts of matter 
and ending with extensive bibliography, and 
(2) those which relate, almost exclusively, 
to the author's work and those of his asso- 
ciates. In the former, the individuality of 
the author is x>i'acticaily lost wliile, in the 
latter, the reader is constantly reminded of 
the fact that the author is largely responsi- 
ble for the development of the subject with 
which he deals. J)r. Fowler's monograph 
modestly titled An rntroductioii be- 
longs definitely to the latter class. 

The introductory chapter opens rather 
dramatically with some of the author’s 
earlier experiences with the highly t'xplosivo 
nitride of silver and then leails on to the 
quieter activities of nitrogen with which 
the author has been associated in the later 


years. After this, the reader is acquainted 
with the principles of biochemical tcchni<pie 
and then taken, through easy stages, to a 
detailed study of the various nitrogen trans- 
formations in the soil, the manure heap, 
the sewage tank and the filter bed. Tin's is 
followed by a brief chapter touching on 
certain aspects of nitrogen assimilation by 
plants and then by a large section dealing, 
in detail, with the practical applications of 
scientific research to the making of compost, 
purification of sewage and increased crop 
production. The importance of nitrogen 
is stressed at each stage and various sug- 
gestions made for the conservation of that 
element under dilVerent comiitions. The 
text is followed by appendices providing 
useful data relating to human physiological 
wastes and to nitrogen production and con- 
sumption with special reference to India. 

The most interesting portions of the book 
are those which relate to the author’s own 
contributions to the development of the 
Activated Sludge Process of sewage purifi- 
cation and to tli(% disposal of various forms 
of solid wfistes. These sections have been 
presented in a highly lucJd, and at the same 
time, (piietly confident strain which is 
invariably associated with thorough mastery 
of the subject. The related ehapters are well 
worth the study of not only those who wish 
to be introiluced to that subject, but also 
those who wish to specialise in it. A num- 
ber of praetieal suggestions bascil on the 
author's expmienee have also been given 
which are well worth extensive adoption. 

Xo human jierformaiice can ever claim to 
be pe.rfcet and Dr. Ftiwler's monograph is 
no exeeption to the rule. Some of the 
sections of the book, x'J^^'H'eularly those 
relating to the chemist ry of the various 
proccss(‘S, have not been present ed with that 
intimacy of knowledge which characterises 
the other portions. The chapter relat ing to 
assimilation of nitrogen by plants is not so 
complete as om; would wish. The section 
relating to chemical principles and bacte- 
riological methods is too elementary for those 
who know something of those subjects and 
too technical for tliuse who seek initiation 
into them through the medium of this book 
so that thus pages would possess pi'acti- 
cally no interest to a large section of readers. 
Keferences to literature are incomplete and 
in some cases a little far-fetched. In many 
cases, old researches have been cited while 
more accurate later work receives no men- 
tion. In certain lines, the references have 
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been hirgroly coiifintMi to those of the author 
and liis associates while similar an<l even 
more exhaiislive lesearehes conducted in 
otlicr parts of the world are not cited. This 
is probably due to the natural desire of the 
author to refer only to those pieces of work 
with which he is iiitijuately acquainted, 
but it is hardly likely that such a view will 
be shared by a lar«je section of readers — 
especially those residing: outside India. Ft is 
hoped that these defects would be attended 
to when the second edition is prepared. 

The book is written in excellent style and, 
<as distinct from many other monographs of 
the prestmt day, is eminently readable. 
The printing? and the binding leave nothing 
to be desirecl. T1 h» publishers deserve to be 
congratulated on their excellent production. 


An iNTRODn-TiON TO Hiolo(;y. My Elbert 
C. Colo, idi.D. (John Wiley vS: Sons, New 
\ork, Ine., Chapman & IFall, FAd., II, 
Henrietta Street, Covent (Jardeiis, Fjondon. 
xiii I llHi pp. JlKiJ.) I^rice 11 «. net . 

This is one of the linest text books on the 
subject of biology and we hav(* pleasure in 
reeoinmonding its use in ail scliools and 
colleges where biology forms an iiit(‘gral part 
of the curriculum of studies. The book, 
su*eording to the author, is intend<Ml to 
provide material for a. full year's course; 
but under the conditions prevailing in thf‘ 
Indian Schools ainl Colleges, where hardly 
two hours in the wtMdv arc; d<*voled in the 
Time Table to the t(?aching of the subject, 
we should regaid it safe that the topics dealt 
within the book, had best be treated as a 
two years' course. Almost all the Indian 
Cniversities have included biology in their 
syllabuses — though the University of Delhi 
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thinks that the subject is in the nature of a 
luxury,— and wi\ can hardly think of a bct.ter 
book for the Fiitermediate course at which 
stage, the pupils establish spee.iile, interests 
in theii* aeadeinie career. No educational 
programnn^. can bet sound which omits 
biology from its purview and both for 
information and discipline, it is inferior to 
none of the otlnu* scientific subjects. We 
would go a step further and stress the point 
that every citizen necils training in biologi- 
cal subjects for the proper and clHcicnt dis- 
charge of his duties and resjmnsibilities as a 
municipal member. 

Among other interesting topics dealt with 
ill the book, the author gives prominence to 
the similarities of organisms in structure 
and function, the dependimct* of the 
organisms upon one another and upon the 
inorganic world, t lnnr economic, importance, 
and the phylogeinqic relationship. Tlu^ 
section on the control and improvement of 
organisms, contains a great mass of informa- 
tion of intimate piactieal intiu'cst both to 
the (lovcrnment and to the fx^ople and in 
these days of uneni]»loyment among the 
educated communities, a knowIe<lg4> of the 
improvenuMit of organisms might otTer 
avenues of fruitful occupation, provideil tin* 
young men have sunh'ieiit enterprise, and wil- 
lingness to work in other than routine tields. 

The book provides practical giiiilanci* to 
leiwhers of biology and <*V4*ry chapter 4*loses 
with a beautiful summary of tin* subj<M‘l>. 
Stuiliuit.s are givtui projects and also refer- 
ences to otln*r works ‘or additional slmlies. 
All technical terms are delined co;n*ctly and 
brietly in siniph* terms. Tin* illustrations 
are sumptuous. The lamk is typical in every 
respect. It piov'nies sulllcient material for 
selection suitable, to Indian conditions. 


Forthcoming Events. 

Thf lUniffulorv hhiuvtiliinml .twKor/n/io/i. -TIh* ■ Lnitfrrs uh Thmrif of EU'rIronir lV//o/r-»/. -Dr, 
Eiliicatifiiial \Vi*ffk < Vlfbi-atioii.s. lO.'ll, iiurliidiii^ ‘ T. S. \Vh(>cl<M‘ will (h‘li'vcr a scrips t>f Iretiires at 
thf3 Mducalion.'il Exliibitioii. will cumiiH'Ufp on , thoMoyalIn.stituteorScii!iicM*,Morid»ay,oiicveiv 
the Hill Aii^fiist IlKM. .Arnin-iil-MnIk Sir .Mirza : .Saturday during 1 ho eiiiTciit Icriii. 

M. Fsuiail, Kt.. o.n.E., will inaiitfurate tho \Vi>ok. 
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From Pusa to ... ? 

diKa8trous oarth(]iiak() of last tfaiiuary 
^ broiif^lit with it a chain of problems not 
the least important of which is the fiituro 
loeation of tlie rmperial Tiistitiite of A"ri- 
e.iiUiiral Keseare.h now .situated at Pusa in 
Hihar. The buildin^f.s of the rustitiifo were 
badly dama^tsl by the earllHfiiake, so, on 
the recommendation of their experfs, the 
Oovernment deeided to abandon tliem and 
eoibstriiet new ones in the nei^hbourlioud of 
Delhi. This decision, wliich wotihl involve 
far heavier exTxmd it lire than repair to the 
old buildings, has now nud: with considerable 
opposition. The controversy has indeed 
a.s.si]med siicli serious proport ions that not a 
day pa.sKes witlioiit some eommnnieation to 
the pre8.s-an important int erview, i esohition 
pa.s.sed at a pu])1i(*. Jiicieting <ir proeeeding.s of 
a lively di.seiission at a eomieil of legislatures. 
Although the social, tlu^ economical and the 
political aspects of Mu* question an* now 
being hotly ilebated, yet very little is beard 
regarding the teehnieal eoibsideratioiw which 
prompted such a decision. In fact, the 
seientilie opinion of tlie country has hardly 
expres.sed itself on this highly important 
quest ion. 1 1 is our presc*nt object , therefore, 
1.0 view the position mainly from the. seientilie 
standpoint and to consider the possible 
iiilli]eiu*e of the proposed transfer on the 
progro.ss of agrieuM iiral .seienct* in the 
country. 

It is argued by tho.se. in favour of the 
transfer tliat Pu.sa heing in thelieartofa 
region frequently snbjeci to earthquakes, 
more shocks might follow in the future, ami 
the entire building might, soon collapse 
causing considerable loss of life and property. 
This daiigin* (*an ho eliminated by trans- 
feiring tlie Inslilult* to Delhi. PurMiermore, 
tlie transfer will remove certain ilisabilities 
from wliieh I he Institute siilTtned in the 
past. Tlu^ .soil conditions in the neighbniir- 
liood of Delhi will bi* more repn*S(*.ntal ive of 
the Indo-(iangetie plain than the naturally 
rich 1raet.s of Ihisa. The Iibstitute will also 
be more accessible ainl bring Mu? olTieers into 
bettereontaet with legislators, agrieiilt iirists, 
industrialists diul others visiting Delhi from 
time to time. 

Among those who are opposed to the 
transfer, (1) a large number arc deiinitoly in 
favour of retaining the Institute at iSisa 
itself after strengthening the buildings in 
sncli a manner as to withstand future 
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shocks; (2) some arc for (listribiit.iiiji: the 
activities between ditTerent centres; and (;i) 
others are for shifting the Tnstituto to the 
neighboiirliood of a centre of scientiiie 
learning like Allahabad, Bangalore, Bombay 
or (hileutta. Tlu». lirst group of opponents 
point. out that, in recent years, a 
niiinbcr of building materials have been 
discovered which can withstand eartlnpiake 
shocks. Sucli materials can b('. used for 
repairing and reinforcing the buildings at 
Pusa. Tli(\y also hold that Piisa has always 
been accessible to those who are int.erested 
and that (he soil conditions at. Ihisa are not 
greatly difBMuuit from those prevalent else- 
where. The second group argue that India 
is a vast agricultural country with varying 
soil atid climatic conditions, so that no 
single institute situated anywhere can 
adequately meet the needs of the whole 
country. They plead therefore for a 
number of research institutions distributed 
throughout the country. The last group 
agree that Pusa is not suitable but point 
out that Delhi is also unsuitable. The 
scieutiric. workers require isolation and 
peace rather than the crowdecl ami disturbed 
atmosphere of a political centre. Tln^y 
favour, therefore, the transference of the 
Tnstitute to tho proximity of a centre of 
learning where a scientitic atmosphere 
would iH-evaii, where there is likely to be 
tho least disturbance at work and miiiimiiin 
interference frofii those in iJowcr. 'riiere 
is something to be sai<l for each point of 
view, so ail the facts should be taken into 
consideration befon? arriving at a decision. 

Before taking up a discussion of the 
various technical points at issue, it would 
be of some assistance if we could detiue, in a 
general way, the objects of tluj Institute, 
and the type, of faciiities tliat are rer|uired 
for carrying them out. Jt is true that for a 
long time, the Pusa Institute, with its 
various sections and sub-sections distributed 
in the dilTerent provinces of the country, 
was the only centre of agricultural research. 
Problems of not only All- I ndia c.harjicter but 
also those of provincial interest had there- 
fore to be investigated by the Institute. 
Pefst-graduate training in agrieultural science 
had to be imparted and the stall' of the 
newly created f)rovincial agricultural depart- 
ments trained in methods of researcdi. To- 
day, the conditions have greatly altered. 
Most of the provincial departmmits have 
been adequately organised and are in 
charge of competent men who could deal 
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with all the local problems. Many of tho 
Universities, as also research institutes, have 
organised post-graduate training in dilYerent 
branches of agricultural science so that tho 
need for speidal courses of the type tliat 
was in vogue in tho past has also greatly 
disappeared. Even iiroblems of all-Tiidia 
character which tho provincial departments 
cannot aderpiately handle arc fast diminish- 
ing, so the institute is now largely free to- 
devote itself to problems of fundamental 
interest. In view of the importanco of this 
type of work and the inisconeeption that 
generally prevails regarding the utility of 
hmdamontal research, we wish to deal with 
it at some length. 

Tho history of tho development of scicntifie 
agriculture, as also any other branch of 
applied science, sliows that the most impor- 
tant diK(‘overies are made not by those 
working on ficltls or in factories but by pure 
scientists who plod in the seclusion of 
laboratories ami pot-culture bouses for the 
mere saki^ of small additions to knowledge. 
Those engaged on Held work or factory 
operations are largely conetuueil with the 
immediate prohh^rns of their work and cannot 
find either the leisure or the opportunity l^o 
think out new ideas ami 1o investigate their 
possibilities. On the ot her hand, the pure 
scientist, has very few such worries and has 
often the freedom to think boldly and the 
facility to w'ork out his idea.s irrespeedive of 
cost or coiisiileratifins of immediate ndiirn. 
Most of his rcsearclies may be of purely 
academic interest, but a single accidental 
tinding with a new idea for its background 
may lead to the most far-reaching develop- 
ments and thus make up thousand- fold for 
all the failures in tint past. Such is the 
value .;'id signiiicance of fundamental 
research condiictefl by right men in the 
right environment ; siieh is i.he right spirit in 
which agri(‘ultural reseandi is being carried 
out at Kothamsted and other leading experi- 
mental stations of the World ; and such 
should bci the ideal ludore thosi^ in cdiarge of 
the destinies of the Imperial Institute 
of Agrieultural Besearch. Administrative 
routine ami eomniereial enterprises should bo 
HMlnced to the. rninimiim and the research 
workers given ample freedom and facilities 
to devote themselves to fundamental 
research. 

Let us now proceed to critically examine 
the various suggestions that have been made 
and to determine how far they would help 
towards the attainment of the ideal before 
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11R, Taking iirHt tho that a 

number of roaeareh iuHtiiiitoR Rhotihl be 
ereatiMl. Ave Bhuiihl a^reo that it would be 
quite iiKel'iil to have tiiem, thoiij(h not for 
the*i)urpo.se iuteiideil by some of tlie j)rof)08- 
ers. Tlie.re i 8 ample scope for several lines 
of fundaniaiital n^seareh but tluire is no 
nee<l to diiplieate the advisory work now 
conducted by the provincial agricultural 
departments. As for the proposed distribu- 
tion of work between dilTcrent provincial 
centres, it is highly undesirable. The 
dilTerent sections should hi*, logtdiher at one 
place so that tint workers may have opportu- 
nities for meid ing each other and discussing 
problems of common interest. 

Assuming that, at least for some time to 
come, there will be only one Imperial 
Institute of Agricultural If esearch, we shall 
next consider the type of facilities required 
for conducting fundamental work of a high 
order. Firstly, the Institute should be 
situated in a liealthy locality which enjoys 
a salubrious climate. From this {toiiit of 
view there is ii(»t much t.o choose between 
Pusa and Delhi. Both t,he places ar <5 as 
good or as bad as most other places on the 
iiido- (binge tic plain. If a better climate is 
sought, the claims of Dehra Dun, Poona or 
Bangalore will come for consideration. 
Secondly, the buildings should be safe and 
there should be. no fear of danger to life and 
property. Vn unsound building in an area 
susceptible to frecfuent eartlKiuako shocks 
has an adverse eiVect on the morale of the 
workers though there may be no real danger 
for several dt^cades to come. Before con- 
demning thi^ present buildings at Piisa, 
however, every elTort should be made to 
strengthen them. Keinforced concrete is 
suggested as a suitable material for 
safeguarding the buildings against future 
shocks and it Is for the experts concerned 
to conduct sonu) rigorous tests with that 
and other materials before pronouncing the 
buildings to be beyond the stage of repair. 
Thinlly, there should la? ample laboratory 
and library facilities, 'riiese are now being 
liberally provid(Ml by the Imperial Institute 
and will continue to be available irrespective 
of location. Fourthly, there shoiihl be a 
proper scientiiic atmosphere both in and 
around the place. This is of the gre.atest 
importance if work of high ordiu is to bo 
turned out. The scientific atmosphere of a 
place is partly due to tradition and partly 
to the example of some of the sen lor workers. 
Even a small band of enthusiasts with proper 


scientific outlook can infiis:; new spirit into 
a place and impart new traditions. Frjually 
important is the scientiiic atmosjilicre around 
a place. There shouhl be in the neighbour- 
hood a number of Ktsearcli institutions 
dc.voted to other brancluss of s(‘ience so that 
specialists in dilTercnt fields will have oppor- 
tunities to nuM^t each other and discuss 
problems of conimou interest, (hnitact with 
workers in other fields widens om^'s outlook 
and facilitates better understanding of sci- 
entiiic problems. It infuses a spirit' of com- 
radeship and leads on toco-operative under- 
takings in which specialists indilbu'ent lines 
join together in the investigation of problems 
of common inten^st . Tt even promot es a spirit 
of healthy rivalry which is highly desirable 
and helps to draw the best out of the 
workers. It is indeed this apparently vague, 
but nevertheless real, scientiiic atmosphere 
which is the scicret of t he succe.ss of most 
of the loading scientiiic institutions of the 
World. .Indged from this point of view', 
both V\m\ ami Delhi will stand condemned. 
Piisa itself is isolated and the nearest cmitre 
of learning is Patna, a good distance away, 
on tlie oilier side of the river. Calcutta is 
still farther away and a long and expensive 
journey has to bo undertaken to reach it. 
Benares and Lucknow are ilso a long way 
olT. C^'Oniing to Delhi, it is undoubtedly a 
great political ocuil n?. Miunbers of hgislat lire 
and other leading citizens of the country 
visit the place from time to tiim*. Meetings 
of the Advisory Board and the scientiiic 
committees of liie Imperial Council of Agri- 
cultural If e.search are also being held there 
at least oihm* a year. In spite of these 
associations, Delhi has yet to build up 
a .scientiiic atmosphere, 'rin*. Coll(g<».s in 
Delhi liave, uiifortiiiialely, very few faci- 
lities for scientiiic reseandi, so naturally 
niiicli should not ]>e (expected from the Cni- 
versit y. Among the other centres of learning, 
Agra is some- distance away: Lahore ami 
Allahabad are farther still so that Delhi 
may also he regarded a.s isolated from t-he 
scientiiic ])oint of view. If a transfer is 
decided on and if Mu> value of proper scientific 
environment i.s taken into considerat ion, the 
Institute should be. removed not to Delhi 
but to the iieighbourhoud uL Allahabad, 
Bangalore, Bombay, Calcutta, or Jjahore any 
one of which w'ould be found more suitable. 

In a vast country like India, no single 
place can bo regarded as being easily accessi- 
ble from all the provinces. Tf Delhi is easily 
accessible from the Punjab, Bombay, Central 
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Inflia iiUil cortain parrs of the iriiitod 
Provinces, I^uhji may olaiiri to bo acoossiblo 
to liihar aiul Orissa, lioii^al, Assam, parts of 
(Vntral Proviiiros and a larffo scot ion of the 
I'liitiMl rroviiKTS. l5otIi tln^ centres may, 
on the other liand, be lejjarded as heinfj 
inacc(»ssible to IMadras, Mysore, IFyderabjul 
ami South India in general. Thus, the 
eharjrc of beinjj inaccessible may he levelled 
nj^ainst any place, in India so that it is not 
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quite fair to condemn Piisa mainly on that 
account. Th(% thinjj:s that really matter are 
^ood facilities, right talent and proper 
sc ion title atmosphere : if these are (msiired, an 
institute situated even in the most obshure 
corner of the country can come to the fore- 
front, and attract visitors not only from the 
whole of India but other parts of the World 
as well. 

V. S. 


The Malarial Parasites of the Oriental Monkey, Si/ci/m irus 

By Lt. Ool. J. A. Sinton, T.M.S. 

(MaUmn Siirrnf of India.) 


O NK cannot fail t<i be si ruck, in any study 
of the litiM-alure on malaria, by the 
paucity of the experimental evidence in 
support of many of t he theories pul forward. 
This is mainly dm^ to the. fact that' all 
attempts to inlect any of tin* common 
laboratory animals with the Plasmodia of 
human malaria, have proved unsuiMessfiil. 
Although mucli information has been 
gathered from the researches into avian 
malaria, there are many disadvantages and 
limitations in this work. Moreover, it is 
sometimes difficult to say exactly to what 
extent the results obtained are applicable to 
tliC! liiiman ])robleni. 

TIk^ discovery of the value of malarial 
infection in the tlierapy of certain nervous 
disorders, has opened up a wide Held for 
gathering invaluable experimental evidence. 
Kven uiuler th(?se more satisfactory con- 
ditions, the fiU'.t that human infections 
cannot be allowed to run tludr natural 
course, in many instances, restricts the 
usefulness of this line of investigation. 

The monkey is the only one of the 
maiimials commonly used for experimental 
work, in which the ])res<Miee of natural 
malarial infcclion has bium eonfirmed. The 
fact that such infections occur in a Primate 
host, suggests that the investigation and 
study of these conditions would give results 
more comparable with human infections 
than could he obtained with the avian type 
of disease. That malaria in monkeys might 
provide very valuable material to the 
malariologist, has long been borne in mind 
by workers in fndia. 

Very iiian> attempts made, by them to 
discover sucii infections in the common 

• Slriton. .1. A., uiid Mulli;'nii, II. W'., Rer. Mai. 
Sun^cy India, VXi‘1, lU:*. ! A, 3, :ir>7 411 ; IIWU li. 3, 
710 - 808 . 


brown monkey of northern India {i^ilrnufi 
rheana {Maranis rhesus; Marara mulalta)} 
have provi‘d uiisiiceessful. This faet lias often 
lM‘eii deplored, hut more recent evi<lenee 
would apiKMir to intlieatc that the absence of 
natural inf(H*tioii in this sficcu^s of monkey 
is a fortunate oceiirronee, from the point of 
view' of t he. researeh worker in India.. 'Phe 
ab.senee of such natural malarial inb'c.lions 
in N. rhesus makes available la?'g(« niimbtu'S 
of uiiinfeeted and suseeptible Priniali‘S for 
experimentation. Wiii'kers on simian mala- 
ria ill oth(*i* countries hav(‘, been gr(‘atly 
hampered in their investigations by tlie lack 
of such t,vp(^s of animul. 

Malarial infections of monkeys wen>. first 
recorded by Ivoch in I5ast Africa in 1S9S, 
Since Ihen many specie.s of Plasniodinnih\i\’i^ 
been reported from various moiiki*ys in 
dilTeroiit parts of both the Old and Xew 
Worhis. Many of the earlicu’ investigators 
earried out experimental work with such 
infections. More recently, extensive 
researches hav(i heon reported by workers in 
America, Malaya and Lmlia. The. latter 
work has contirm<fd the view that from a 
study of monkey uialaiia the solutions of 
many unsolved jnobleins in human niala- 
riology may be obtained. 

Kesearch in Jiuinan malaria lias shown 
that the clinical and pathological manifes- 
tations of this disease, as well as its reaction 
to dilTercnt Iherapeutic agents, vary with 
the species of riasmodium re.spoiisible for 
the infliction. It is, therefore, essential 
that ail aeciirate specific ideiitifieation 
siioiihl be ina^Ic of the parasite used in any 
investigation. It is e.qually important, to 
ensure that the infliction studied is due to 
one species of PlaHmodium, and one species 
only. A failure to obtain these conditions 
has been responsiblo for many of tho con- 
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trarlictory 8tatcmoii(}s which have crept into 
the literature on monkey malaria. 

The older lit(»raf>iire on the mor[)holo^y of 
the Plasmodia of tlie lower monkeys was in 
a dhaotie. condition. This was partly due. 
to the meagre descriptions given liy some of 
the earlie^r workers of the i>ara.sites observed 
by them. It appears also to liave betm 
influenced largely by the fact that mixed 
infections with two or nioni sj)j‘eies of 
VlaHmodium are not rare in these; animals, at 
least among tln^ Oriental VcmuHlhcvUliv. 
Many of tlie deseript.ions ree.orded appear to 
refer to two dilTerent species of para.site, 
which were ])resent in the same host, but 
tin's condition was neither recognised nor 
8nsj)ected. 

Sin ton and Mulligan have carefully 
reviewed the literature on the Plasmoilia of 
the lower monkeys. 'Pliese workers made a 
special study of the malarial parasites found 
ill tlie blood of the Oriental monkey, 
*Si. iruH {Mavnem viftuminhjm ; Pilheem fnsri- 
riilaris), the crab-eating monkey of .\ralaya 
and Ilurma. Individuals of this spcMo'es of 
monkey are not uncommonly infected with 
malaria, but unfortunately these infections 
are not infrequently due to two or more 
species of parasite. The fact that such 
mixed infections Avere unsuspected, has 
given rise to much (‘.onfusion in the descrip- 
tions of the Plasmodia infecting this species 
of inonke,> . 

The. first malarial parasite to be describeil 
from the lower Oriental monkeys was Plas- 
modium inui llalberstadter and Prowazek, 
iy07, from the blood of specimens of 
aV. irus from Java and of aS. nemistrinas 
from Sumatra. A few months later a new 
species P. cipwmnlgi Mayer, 1907, was 
recorded from an infection in aV. irus, also 
from Java. Many observers consider that 
the hitter species is iilentic.al with the 
former. i:^inton and Mulligan, however, 
thought- tliat P. cynomolgl was probably a 
distinct species, but placed it provisionally 
as a variety of P. him. The reason for this 
was tiiat, while they liad had ample oppor- 
tunity of studying P. rynomolgi, both in 
natui»il and in experimental infections, yet 
they had to depend for information about 
P. inui on descriptions given by other 
w’orkers. As will bo seen later, their views 
us to the specific identity of P. npiomolgi 
have since been confirmed. 

8inton and Mulligan proved that mixed 
plasmodial infections wore not uncommon 
in S. irus in nature, and they managed to 


separate from the blood of i.his monkey 
two distinct species of Plasmodium. Th(;se 
parasites they identified as P. inui var. 

Mayer, 1997, and a new species, 
P. knowirsi Si'iiton and Mulligan, 19.'}2. 

Plasmodium knowlrsi docs not appear <o 
be very closely related to any of the three 
e.ommon mahirial parasites of man, although 
it shows some morpliological characters 
resembling each of tlic?se. This species was 
proved to liavc sin asexual cycle of 21 
iioiirs' duration. Wiiile infection with this 
parasit(‘ has apparently little clinie.al elTect 
on its natural host, S. irus, it produces 
quite, a dilTerent picliire when a suscep- 
tible host, such as rJusus, is infected 
experimentally with it. In the latter species 
of monk(\y, it causes very severe symptoms, 
often liamioglobinuria, and almost invari- 
ably produces death with pernicious symp- 
toms, if the Infection be untreated. Knowles 
and Das (iiipta have managed to transmit 
this infection to man by blood inoculation. 

Plasmodium rynomolgi very closely 
resemble.s in its morphology P. ».*ira.r, the 
benign tertian parasite of man. It lias a 
18-hour as(*\ual cycle. The clinical symp- 
toms proiluced in irus and in S rhesus 
are of a mild eliaraet.er. This infection 
has been transmit teil expedinentally from 
monkey to monkey by the bites of infected 
sp(‘cimens of Vnophv.les annularis anil 
J. Kuhpivlus. 

Since Sinton and Mulligan recorded tliesi; 
two species of Plasmodium from N. /ras, 
a third species has been detected in their 
laboratoi'ies from the same species of natu- 
ral host. The infection was also a mixed 
one originally, but a pure infection has now 
been isolated experimentally in iV. rhesus. 
This parasite, appears to be identical with 
P. inui sens, restr., as described by Hal- 
berstadter and Prowazek and by Mathis 
and IjCger. 

The morphology of this parasite has seve- 
ral points of resemblance to P. malaria?, 
the quartan parasite of man, but some 
forms more closely resemble P. vivajc. The 
infection produces mild elTects in S. irus 
and in N. rhesus and tends to bo very 
chronic. The duration of the asexual cycle 
of P. inui si-.iis. restr. was usually said to 
be 18 hours, but the evidence in support of 
this statement was very unsatisfactory. A 
careful study of long series of blood' films 
taken every few hours from monkeys infected 
with this third parasite, shows that its 
asexual cycle has a periodicity of 72 hours. 
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Those hii(linj(8 prove flolinitely that tlireo 
specties of Plnftmodinni occur naturally in 
the blood of the Oriental monkey, S. irm 
from Malaya, namely: — 

(a) P. knfnclf:tfi SinUm ami Mulligan, 
19;i2, having a 21-hour asexual cycle ; 

(ft) 1\ rifnomolgi Mayer, 1907, having a 
18-lionr asexual cycle; and 
(c) P. inui Ilalberstadter and Prowazek, 
1907, having a 72-hoiir asexual cycle. 

All Mnsse Npeci(\s are easily transmissible 
by blood inoculation to N. rhrsuftj and pure 
infections are being maintained in the 


laboratories of the Malaria Survey of India, 
Kasaiili. 

The facts (a) that the common brown 
monkey of Northern India (tV. rhvsm) is 
susceptible to experimental infecthm \Vith 
these three specdes of simian Plasmodia, 
(ft) that th(^se monkeys appear to have no 
malarial infection in nature, and (c) that 
they are easily and cheaply available in 
India, open up a wide held in this country for 
the investigation of many important malaria 
problems. Such facilities are available in 
few or no other countries of the world. 


Permeability of Protoplasm — A Probable Factor in Transpiration. 
(Being a Study of Transpiration Response under Ultra-Violet Radiation.) 
Hy II. X. Singh, D.se., and S. C. Das Gupta, n.se. 

{ImiiUite of AgrivuUuml RcHcareh, Benarvs TIindu (I niversiljf,) 


tln‘. various faci.ors that appear to eoii- 
^ trol transpiration it is the atmospheric 
ones which have r(*ci»iv<Ml by far tlu^ gnjatest 
attention and much stress lias been laid to 
show that transpiration is a ndatively 
simple process, probably the simplest of ail 
the plant functions yet known, governed 
largely by the environie comidex. The 
behaviour of transpirational loss of water 
umh^r controlled environment, however, has 
hul Plant ICeologists to bidic've that tlnu’o 
exist some internal factor or factors in trans- 
piration, the, nature of which tloes not seem 
to be well understood. 

The present brief nott? is an outcome of 
some observations on tin? intliienceof ultra- 
violet radiation upon transpiration, and 
when taken in eonjuiictioii witli an indepen- 
dent parallel study on perniealiility in plant 
tissues, seems to providt; n?|U'atcd c.omdii- 
sions of an nneommon inttfresi, revealing 
that protoplasmic. y)ermeability performs a 
regulatory fiiiKrtioii in transpiration. 

While investigations relating to the 
influence of ultra-violet radiation are 
known to exist, in an incomplete form 
though, upon such individual functions as 
phptosynlliesis, respiration and periiKNibility 
ill plants, to our knowledge, no observations 
app(»,ar to have bijen made so far as the 
iulluence of such rays upon transpiration. 
The observations herein recorded are an 
attempt in tiiis direction. 

The p’ocediire of experimeidatioii in 
brief eousist s in select ing healthy mature cut 
twigs of Cajaaas indicus, Triiivum luilgaritt 


and Andto pagan sorghum, fixing them in 
hermetically sealed glass vessels containing 
siiflieient water in which Mn< cut end always 
dip.^, and estimating the hourly loss of water 
after the method u.lre,a<ly d(‘serii)ed elsewh(*re.^ 
The experimental material is siibjeebMl 
to desireal doses of 0, .5, 10, 15, 20, ‘10 and 
10 miuut(ss exposure to iiU ra-vioh»t radiation. 

On plotting the mean transpiiation valiie,s 
for the treated plants obtained fora piu'iod 
of Jive successive hours against time (Fig. I) 
it is not iced that the gemn'al nature of t lui 
response in all the tin e cases under lamsi- 
deratioii is similar in spite o” material 
dilTerenees. W(‘ shall, therefon^, try to 
explain the phenomenon on the basis of the 
<lata. oblaineit for any ont^- crop. 

.\ refenuice to Fig. 2 would indicate that 
transpiraiioii of irradiated plants (‘xliibits 
two maxima', one. under ten minlll(^s treat- 
ment whihi the other under tliirt.y minnles 
expostne. lloth these pitches are pre,ee,tled 
and followtMi by a dt^.cLine in tin*, transpira- 
tion curve which, in general, shows an 
unusual eonlrast to (he eiirvt^s of transpira- 
tion obtained for the control plants. 

The inc,re/.is(5 or de,e.n*,aHe in t.he rat(^ of 
transpiration of treated plants as against 
the control, may be explained on the basis 
of certain imminent possibilities: — 

(i) Variation in the supply of water from 
the roots. 

^ Singh, H. N., *• On the Usj» of Hates Fvapori- 
nietcr ami Kvapontnelci's in general in Studie.4 
on L’lant Ti'anHniratiun,” Journ. Ind, Bat, Sac,, 
1921. 
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Time 

Fig. 1. 

Showiiij; Transpiration Rate of Cut Shoots of Ctijami^ 
Jiiiiiciis with March of Time. 

AndropOf^un 



Fig. 2. 

Showin*; Transpiration Rates anJ Permeability in Plants. 

(ii) Variatiuii iii the sfoniatnl afiortnn^ 

(iii) (Jluinges in the leaf water-content. 
IMie question of a deiieionoy of water 

supply should not ordinarily arise as in 
2 


order to climinato the root factor, experi- 
ments are conducted on cut shoots, with the 
cut ends dipping under wafer wliere a 
constant suftply of the same is always 
available, w(‘ll above the re(|uinnnents of the 
shoots. The (experiments bein^ (‘ondu(d(^d 
under mudf^rati^ (mvironimmtal conditions, 
the absorption from the roots is not expecd- 
ed to fail short of the d(>mand of water 
mad(* by fiio transpiring' lenv(‘S. 

For asecu'l aim'll^ how far transpiration is 
alTi^cted by tin* ih^gree of stomata! opening 
in plants livaicMl witli varying dosc^s of 
irradiation, eomparativit values of the 
average stomal a1 area and transpiration rate 
are obtaim>d and porlray(‘d below: — 


Jrradiatinn 
period in 
iniiiiites 

Tn. rate relative 
tf> in. in control | 

Average area of 
stonialal ofieii- 
ini; size X TTiO 

1 

0 

1 

I -no 

0-U8 

.5 

1-()| 

0*L*S 

10 


0-2S 

1.5 

j 1-!M) 


LM) 

l-si; 


;ii) 

! l-9t) 

O.Jl 

It) 

n-s7 

0*1>S 


A glance at Wu* values imiieatt^s that tliere 
exists no proport onalily befween the degree 
of stomal a 1 opening and transpiration. The 
Stomata! area remains unchanged for coni rol 
and r>, 10 and 10 min. irradiation and 

shows small closing in case of iTi min. 
exposure and a marked opening at .’10 min. 
Thus against botli the maximum and mini- 
mum transpiration values for 10 and -10 
minutes treat rnent respect ively, 1 he stomatal 
aperture lernains iinchangiMl. The maxi- 
mum and minimum stomatal apinture also 
signilies no correlat ion whatsoever with the 
eorivsponding values of transpiration. Ke- 
peated obseivatioiis as to the relation 
ixdwiMui stomatal opening and transpiration 
go to conlirm the a1)ove (romdusioii, a fact 
further support (ui by the de(ail(‘d work of 
Ijottfield" on stomatal regulation where he 
has shown that wididy open stomata, as is 
found ill the present ease, possess no eontrol 
over the ainoMit of water loss. In a more 
(hdaihMl study Singli and Sudanm* have 

- lioftfleld, .T. \V. (}., ** The llehaviom* of 

Stniiiat,'!, Cnni. /nyf. M'nsh, .‘<1 1. 

^ Singli, II. N , and Siiiluiiio, M. M., *' Size of 
Stoin.dal ('liaiiiboi* and Pore l)iann*tor and their 
Role in the Kcgulatioii of Transpiration,” (In 
courne of jtubliculion.) 
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shown that the size of tlie stornatal ehambnr 
and the pore diairndior seem to possess little 
eontrol over transpiration, thus emphasising 
the view put forth above. 

Barrin;; tlie infliioneo of stomata and 
dofieioney in water supply, the explanation 
for an inereaso in tlie rate of transpiration 
must bo sought elsewhere. As to the 
regulatory inlluenee of leaf water-eontent, 
in a recent study Singh and Singh* liave 
shown tliat the rate of transpiration is more 
or less indepeinhmt of the leaf water-eontent 
and is to a large extent governed by absorp- 
tion of water. But in the present experi- 
ments, as has already been indicated, limi- 
tations due to absorption did not arise. 

How are we, then, to account for tlie 


variation in the transpiration rate ? In this 
eonncetion attention may be drawn to a 
separate work from this Institute upon the 
elTeet of ultra-violet radiation on the permea- 
bility of protoplasm'’** where an initial 
increase with increasing dose constitutes the 
lirst maximum followed by a second one after 
an intervening period of decline (Pig. 2). 

The general similarity in the nature of the 
curves for permeability and transpiration 
following irrailiation is indeed most eharacter- 
istie and hv.ids one to tln^ conclusion that 
in the absence of the operation of tlie other 
controlling factors discussed above, increased 
or decreased transpiration may well be ex- 
plained on the basis of permeability changes 
in the protoplasm of mesophyll cells. 


The Study of Plant Tissue Fluids. A Critical Review.® 

By B. !N. Sastri and M. Sreenivasaya. 

(Indian [nulitule of Science, hangnlore.) 


PUESKRVATIOX OK TISSUE PlUIDS. 

K tissue fluids thus oblaineil cannot be 
preserved even at low temperatures 
(O'^C; without appreeiabh* changes oecurring 
in the liiiid, the. most prominent change 
being the precipitation of proteins through 
gradual coagulation. (Jooke'" has shown 
that, in the case of tissues, low leinpcuatures 
induce an inf ramolecular cliange in the 
tissue proteins which leads to t heir dcnaf ora- 
tion ; this circumstance has bemi corndated 
with winter-hardiness in plants. The 
coaguluni adsorbs nniny essential consti- 
tuents, paitieiilarly enzymes and viruses. 
Duggar"'' has found that the ino.sai<'. of 
tomato is not seed borne and opines that 
the seed proteins adsorb the virus. The 
failure to transmit many of the viruses 
through artificial injection of .sap, as in the 
case of the s|>ike-disea.s(» of .sandal, is prob- 
ably due to the eircum.stanee that the virus 
gets adsorbed by tin* a.s.soeiated proteins 
during tlie preparation of tlie sap. In such 
cases, it is inM’.i»,ssary to carry out the extrac- 
tion with various biitYers and the one which 
clhtes the essential constituent cho.sen. 

A similar procedure should be adopted for 

* Sinah, B. V.. and .Sin<.di, K. M., Tlin Helativi^ 
KUldcncy <if Ls^af Wfitci-d.^mtimt and .A bsnrjif Km 
in Transpiration. *’ {/n course nf pubtfrofimi,) 

* Conti niicMl from Curr. 10 : 11 . 3 , S. 

Oooke, C. /!., 1907, 1, 190. 

** Duggar, J. Bnct., 1030, 19, 20. 


the stuily of enzymes on account of their 
analogous behaviour. The protein coagula- 
tion is iiilliieneed by tannins which in the 
ca.se of certain enzymes like diast:i.s(*.s are 
known (o exert an inhibiting or imietivaiing 
inlluenee. The elTect. of tannins and allieil 
substances on the virulence of plant viruses 
ha.s not been iiivestigatcil. I'he extraction 
of sap from t.iinnin-heariiig tissues for certain 
eiizyiiit* stiidi(*.s, is best aeiaimidished by 
adding hide powder during mincing and 
grinding. In their studies on the diastatie 
activity of the diseased and healthy sandal 
leave.s, tlie authors liave adopted this pro- 
ceilnre. Por the investigation of special 
ciinstituent.s, certain modifications in techni- 
que have thmefon* to be introduced, and it 
is dilTiciilt' to r(*commeiid any om* g(*neral 
proct*dure for universal ailopliim. 

Por a study of tlie infect ivity of viruli- 
fcroiis tissue tliiiils or for determining the 
resistance olTiueil by tissue, fluids to the 
growth of certain pathogens, the fluid 
should be obtained under ascqitic comlitions 
as it does not permit of lieat. sterilization. 

5 .Singh, B.N., anil Chakravaiiy, S. f?., “ KITect 
f»f TJIti'a-vic»Ii*t Kays on tlie PcM'ineabllity of 
P»}top]asin of Tntpa bispinom to lon«. ” {In 
course of puhlicidiott.) 

• Singh, B. N., and Shosh.'igiri, P. V. V., 
** Kffoct uf IJltra-viulet Bays on the Pernieability 
of Protoplasm of Storage Ti.ssiio.s to Tons.'* 
{In course of publication,) 
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A eonvonioiit. method for obtaiiiin;' storilo 
iliiids lias been deseribed by Ranker.^" 

Mp/rifo».s OP Investkjation anii Tiiicia 
Choick. 

T*issue fluhl studies may be elassifiod into 
throe broad divisions: (1) Physioo-chomieal ; 
(IJ) f.lhomieal, ami (;i) Hiocliemical. IMiysioo- 
chemioal methods inehido determinations 
of density, refraetive index, depression 
of fl;eezill^f point, electrical eondiie- 
tivity, hydro^en-ion-eonee.ntration, biilTer 
values, opt ieal activity, oxidation-re- 
duction potential, temperature of eouj^iila- 
tion, ide. Chemical methods are employed 
for an estimation of total soluls, ash and 
ash constituents, total and amino nitrogens, 
carbohydrates and sugar alcohols, volatile 
and gas(*ous constituents like hydrogen 
cyanide, aldehydes ami (‘arbon dioxide, 
clilorophyll ami other pigments, glycosides, 
alkaloids, tannins, fats and lipoids. Rio- 
chemical and biological methods are invoked 
for a study of the, enzyme mak(*-up of a 
tluid or a determination of the iiifectivity 
of a virus-bearing sap, or for an estimation 
of certain constituents like sucrose, maltose, 
inulin, glycosides, wliudi are attacked by 
spccilic enzymes. 

Tlu‘ <*hoice and adoption of a particular 
method depends upon the nature of the 
problem, the aeeiiraey leifuired ami the 
rapidity ami frefiueney with which the 
samples hau* to be :imilysed. (leiierally, for 
the invest igal ion of a given problem, one is 
rarely ealleil upon to (»stiniate all the 
eonstitiienis or eoiiduct all physieo-ehemieal 
measurements. 

IMiysieo-ehemieal imd hods are, in general, 
more elegant, less eiinihersome, possess 
greater ease of reproducibility, rcijuirc 
smaller <|iiantities of samples ami are con- 
dmded with greater rapidity and accuracy. 
Tn many of the measurements like the 
deterniinatioii of tlie depression of the 
freezing point and electrical eomlu«*t ivity, 
the cliemical composition of the tissue lliiiii 
is not altecrted, .and the same alicpiot of the 
Iluid usually siittiees for a few of the other 
determinations, thus elTeeting great economy 
in the use of research material. Wherever 
possible physicro-eheruical mt^thods should 
1)0 preferred to chemical methods. 

Chemical methods, indi,Npeiisnhle for the 
deterinination of certain eons;.itucnts, 
require appreeial)le amounts oL tissue fluid 


for analysis. The quantity rerpiired depends 
upon the eoneemtration of the constituent 
in question and the sensitiveness of the 
iiietliod employed for its determination. 
Micro methods, if adopt cmI, economise 
the materia], and their application to the 
study of tissue iliiids olTers a wide and 
fruitful line of research. Animal physio- 
logists have attained great distinction in 
this line, many of Avhose. methods can be 
adopted in these studies. 

Riochcunical methods are eharaeferised 
by the great speejiicity of tlieir reactions 
which render the estimation of certain 
const itiients infallible, and in certain cases 
they are tlie only nudihods available. An 
estimation of a glucoside, maltose and 
sucrose in a mixture, for example, is best 
accomplished with the aid of suit able enzyme 
reagents free from interfering enzymes. 

PiiYSico-thiKMirAL Mkasuuf.mrnts and 
T in:i It Srr. M FicANCR. 

A. — Density, determined pykno- 

metrically, has been fouml useful in evaluat- 
ing the solid content of the tissue lluids of 
a plant at various phases of its growth. 
The measurement does not iiilliienee the 
composition of the fluid in any manner and 
requires 5 — 10 c.c. of the Iluid. 

l)eusity measurements haui revealed that 
rapid growth is aecompanii^d by lower 
concentrations while a dormant eondition 
induces higher coiiciMif ration of solutes in 
sap: so does produetion of friiit.“ 

Density is iiillueiieed by soil moisture’^*'^ and 
by *>llier factors of habitat of the plant, 
Aquatic plants generally have a sap of low 
density. An iilca of the water requiremont 
of a crop or plant can Im! obtained by a deter- 
mination of the diMisity of its tissue lluids ; 
the density is inversely proportional to 
their water ref|uirements.“ Xo relationship 
seems to have been observed het weim wintm* 
hardiness and density.'**’" Detcriuiiiations 
of density form a routine procedure in the 
ehemieal I'ont rol of eertiiin industries such 
as sugar, fruit syrups, t^c. 

Hapcouceutration is alTected by the onset 
of diseas(‘s. (-orn stalks alTected by smut, *** 
tissues from spiked sandal plants,*' and 

U-ed,.y. i!,r. AV«.. 1021 , 21 , SI. 

Heed nnil llahiia, .Ir/r. /frs., 1020,32, 1 177. 

Webber, C, A„ 1021, 15, .'11:11. 

** Katoii, Anicr, J. Hot,, 1027, 14, 212. 

*"■ Hates, J. Agr» Uch,^ 102:^,24, 131. 

Karrer, Atner. J. Bot.^ 1.020, 13, 280. 

Iyengar, J. Indian /nsf. Sci,, 1929, 12A, 295. 


Hanker, Phidopalholoyy, 1930, 20, 509. 
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tuniourons gro^\t1ls ooniprising proliforouM 
tissno^^ yield of a lower eoiieentration 

than tlio corresponding' healthy tissues. 

A fluid of higher density is obtained 
from shoots attacked by lae iiisects.’** 

H. Refractive Index , — Refractive index**' 
offers a quick nud hoil of evaluating the total 
solids in a j'iveii sap and requires just a 
drop of the fluid, and has been (extensively 
employed both in physiolop^ical research 
ami in commercial practice, in estimating 
the siK5rose content of cane juices. 

C. Depression of the Freezing Point, A — 
Osmotic Pressure . — Depression of tin*, fiwzing 
point is proportional to the total concen- 
tration of the osmotically active constituents 
of the sap, and ^ivos a nmasure of its 
osmotic pr(.*ssiire. Dixon and Iiis co-workers 
have (!mpl(jyed tJiis irndliod in connection 
with their studies on the ascent of sap in 
plant s.’'“ The metliod has been adopt ( m 1 for 
elucidating? the osinotkj ndations iietween 
hosts and parasitic, **‘*''* for understanding 
the nature of draught n^sistance* ’- and wint(‘r- 
hardim^ss,"-'^^’"'*’'^’' for a study of flie cliange.s 
accompanying the vegetative growl h, fruit ing 
and maturation of crop.s,'*’''^ "’**’'' for obtain- 
ing an insight into tin* ivs])onse of plants 
to changes of onvironnuMit-’'’'’’'''’**-’'*-’******’'^ 


IIsuTis and (lortiKjr, liioehcin. liutl., 1015, 
4, 52. 

(iortnerand llofTriinn, /iot. (iuz., 1022, 74, a08. 

Dixon, Transpiration and Asrrnt of Saps in 
(Mncniillari A: (-o.. l.td.), 101 i. 

5' TTairis, C. A , 1010, 13, 2S0S. 

•'•2 Harris and llenrv, ffaicaiin l*lanters fine., 
1020,34,107. 

62 Siithersl, Chem. Xeics, 1001,84, 221. 

6^ (Jail, Hot. (/as., 1020,81, 121. 

Maximov, l\ra.siiiisalskaia Maxiiiujva, Phy- 
Riot. Abft., 1010.4, 112. 

S'* Dixon and Atkins, Sri. Proc. Rotf. Dab. Sor., 
1012, 13, 210. 

87 (Jail and Cone, Hot. (/as.. 1020,88, 127. 

88 Lutrnan, Amcr. J. Hot.. 1010, 6, 18 1. 

88 Harris, (loiinorand Lauionco, l*hyf*iol. Ahs., 
2, 420. 

88 Drablilo and Drabble, Hiorhetn. ./., 1007, 
2, 117. 

Harris, I iaiircnca and (Jortnnr, I*hi/siof. Hcv., 
1010,2, 1. 

82 Fitting, C. A., 1012,6, 700. 

83 Hector, A., 1028,22, 2722. 

BlagovoslifOionskii, Tlogobyiibova and Cher- 
nova, (jl. A., 1028. 22, 250'.). 

88 Arrhjnius, V, A„ 1020, 14, 2358. 

88 Harris, Amer, J, Bot,, 1018, 5, 490. 

«T Harris and Lauronco, Bot, Oaz., 1017, 64, 285. 


and treatment, and for a study of patho- 
logical ehang(»8 induced in the plant with 
the onset of physiological and parasitic 
diseases.'*'*'’® 

About 5 e.e. of the tissue fluid siifTlce 
for a detm'minatioii by ]lecktuaiin*s eryo- 
seopic method, but by Dixon’s tliermo- 
electrie nudihud,'® the ({iiantity can be 
nMluced to 2 c.c. Still smaller (|uaiitities, 
(0*1 or 0-2 c.c.) can be employed for the 
detennination by the melting point 
method the lifpiid is placed in a capillary 
tube attached to a IhM'kmanirs thermo- 
meter, and the freezing point determined 
by the disappearance of the licpiid imuiise.us 
observed witli a i‘('ading tidcvseope.” ' 

Factors wliich increase the concentration 
of crystalloids in the tissue tin ids of an 
organism, an^ those which contiihiife towards 
a greater depression of tlu^ fr(‘(»zing point. 
Incrc^ascd photosynthet c activity under the 
stimulus of light or artilleial iliiiminalion, 
ivsults in a concentration (»f sugars*"; 
incr(*as(^d absorption of soil niitriimts results 
ill a corresponding enhancennent of the 
inorganic, constituents in the tissue fluids, 
particularly in the roots.*” Conditions which 
hivoiir transpiration also h^id to a concen- 
tration of crystalioidal constituents of the 
sap and increase*, its osinotii?. pivssuie. 

MinctMl tissue* is often employed for the 
d<*pression of the fn*(*zing point but the 
method yields higher valu(*s."‘ 

Among t in* otiior m(*thoils of det(*rmining 
osmotic pressure are (I) tin; plasmolytic 
method, and (2) the drop irndhod of Darger.'"' 
The ivhitive merits of tin* idasmolytic ainl 
cryscopic methods have b(*en di.scn.s.sed by 
Atkins.*" 

Meiili.ni may also In; made of anotln*r 
t(*rm Osmot.ic; valin*. often employ(*(i 
and is d(*fiin*.d as the molal coinvnt-rat ion 
of cane sugar, which is n(*cessary to eOVest 


•»8 Sprocki*r, Physiol. AbH.,2, 510. 

89 Iyengar, ./. Indian Inst. Sri., 1028, llA, 102. 

70 Dixon and Atkins, Sci. Proe, Hoy. TJuh. Soc., 

1010 , 12 , 275 ; 

71 Drurkf^r and Schreiner, Rod. Zfd., 1012, 33 , 
00 . 

72 Dixon and Atkins, Sri. Proc. Roy, Dab. Soe,, 
1010, 15, 51. 

73 McCool and Millar, <8*0/7 1020, 9, 217. 

78 lloiiyoucos and McCool, ,/. Amcr, Sor. .igr., 
1910,8, 50. 

70 Barger, J. C. S., 1 004, 85 , 280. 

78 Atkins, Sou Progress, 1917, 11 , 602. 
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incipifint plasmolysis.^''^** Tho variation 
of Og 8orve8 as an indwx of the physiolo- 
gical activities of the tissue. 

D. Elcvlvhval Condnrtivili/, K . — 'Die el(?c- 
trical conductivity tjf a sap is a irieasure of 
the total electrolytes present in a sap.*” 
Thedepiessioii of freezing point accounts for 
the crystalloids — both electrolyt(‘S, and 
non-electrolytes. Kroni a knowledge of 1 hose 
two values, the concentration of non- 
. electrolytes can be (ialciilatcd and expressed 
ill teniis of (;ane sugar. 

Conductivity ineasiirenients could be 
made with very small ([iiantities of liquids — 
about 1 c.c. There is no particular advan- 
tage. in using largm* ((uantilies. The choice 
of the comluctivity cell depends upon the 
conductivity of the liquids; generally speak- 
ing for tin* iiivestigatioii of physiological 
fluids, Arrhenius-Ostwald conductivity cell 
has been fouinl convenient. The cell is 
provided with three sets of dip electrodes, 
dilTering from one another in the <liKtance 
between the (*leclrodes. In th(^ ease of 
tissue lliiids with low conductivity, the one 
with the electrodes close to each other is 
employed. 

roisoning of the electrodes with the 
proteins of the sap is a common experience. 
To obtain reliable results, frequent platinis- 
ing of the eb‘Ctrodes is ue(;(^ssa.ry. 

Conductivity determinations coupled with 
those of the depression of the freezing point, 
give useful information regarding the origin 
of osmotic forces in plants whicli may arise 
from two or more independent sources. 
Absorption of soil nutrients"” and metabolic 
proc(^sses favouring the formation of organic 
acids, coiitribiiU; towards conductivity, 
while an increase in ])hotosynthetic sugars 
merely enhances the concentration of non- 
electrolyte crystalloids. 

Conductivity measurements are alVeeted 
by tho viscosity"' and in the case of 
mucilaginous saps, the etTeet may be appie- 
ciable.. The suppression of dissocial ion due 
to the mutual action of salts and acids*” 
also atl'ects the results for tin*, total electro- 
lyte content through conductivity measuie- 
incnt. A rough relationship has i)een found 
to exist between conductivity and inorganic 

” Hook, VUtni Phusioloyji, 1028,3, \VX 

Bock, Ibid., 1081, 6, 815. 

Haynes, liiorhcm, */., 1010, 13, 111. 

«« IloaKland, Hot. (fas., lOltl, 18 , 207. 

Afacinnes and Doll, J. Gen. Physiol,, 1920, 
12 , 805. 


eonstituonts of saps as detmunined by ash 
content, and for most purposes tlie conduc- 
tivity may be taken as a rough estimate of 
the ash content of the tissue iluids. 

E. Tl-ion ConrentraUon and Unjfvnng 
Caparihf oj Tissue Fluids — There is a vast 
amount of literature on this aspect of 
plant pliysiology. Tlic importance of 
iiy<lrogen-ions as a regulating mechanism 
for many of the vital processes of plants, 
has long Ix^en recognised and a 
large number of mctliods have been 
developed for its detcu’ininat ion. Tho usual 
niethofls consist in measuring tlie potential 
of a hydrogmi electrode dipping in the sap 
against tlie standard calomel eleetrodi;. 
The hydrogen (deetrode can be replaced 
by ({iiinhydrone, antimony or otlier 
electrodes. An eh‘garit glass electrode 
suitable for working with a few drops of 
tissue iluid has been described. The 
quantity of llnid necessary for tlie detci mi- 
nation <li‘pends upon the apparatus employed; 
8-5 e.e. are nM|uired for (-lark's elect rode."' 
Haas" ’’ des<*rib(‘s an elect rode ve,ssel suitable 
for work with 8 to 4 drops of plant juice. 
With the modified miero-eloctrofle of Bodine 
and Fink,''* the cpiantity may be redue(?d to 
0’2ri e.e. toO-Ol e.e. depending upon the size 
of the eh?etrode vessel. Tl.e latter can 
fiinetion eithm* a-^ a hyilrogeii or (piin- 
hydrone electrode. Km I her letineimmt has 
been secured by Taylor and Whittaker'*' wlio 
stie(‘,eeiled in eonstriieting a mieru-non- 
polarisahle electrode which can he useil for 
delermining the hydrogen-ion eoncontra- 
t ion of living cells and tissues, with great 
accuracy. Tho capillary electrode devised 
by liobertson and Smith"''' is suitable 
for measuremeiit of pH at a point 
in situ of the plant tissue, and can therefore 
be employeil for surveying the plf values 
at various jioiiits of an organ, and also in 
such of those cases, where the tissues 
during pulping sulTer chemical transforma- 
tions leading to an alteration in tlie pIE 
values. 

llydrogon-ion concentration in the cell sap 
without expression from the cell has been 

•*2 riovoiiKcr. .SViV/jfC, 1010, 8, 217. 

s-"* Uiisiii, Soil Svicnce, 1020,9, 811. 

Bninstctier iinil Ma^^oun, Plant PhusioL, 
I0:i0,5, 240. 

Taylor and Whlilaker, Proiophmna, 1028, 

9 1 ■ 

®0 Bobertson and Smith. ./. Soc. Chem. Ind,, 
1080,49, 120. 
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inoasurtMl both elcctromotiically and colori- 
metrieally. Such in vivo studios o[ the 
properties of the (?oll sap repn^sent a jjreat 
iniprovemoiit over the hi vitro study of 
saps and there is a fniilful field in this line 
for devftlopiii/j thes in vivo tee.]ini(|iie for 
elucidating the? nature of the cell sap. 
Mention may also be made of the Kaiigc^ 
Indicator Method by Small and his eo- 
workers^""*'*'''’ whieli has proved invaluable 
in studying the read ion of individual cells 
and their variations due. to seasonal factors. 

For rapid work, particularly Held work, 
colorimetric methods are available, where a 
series of indicators, each measiiriiij' a 
ililTereiit range of hydrog(ui-ion concentra- 
tion, are employed. For coloured solutions 
the method is unsuitable. Further the 
colorimetric method is alTecled by the ‘salt’ 
and ‘ jii'otein ' errors and <loes not yield 
accurate results. Arlaiid'**^ has carried out 
comparative studies of the potentiometric 
and colorimetric methods. Doniontvieh’” 
ilnds fair agreement between hydrogen and 
quiiihydrone electrodes. 

The simple ciuinhydrone electrode is un- 
suitable to saps not because of the ‘salt’ 
error which is negligible with the concentra- 
tion of salts obtained in the tissue fluids, but 
is due to the presence of sugars and 
phosphates. Hillmanii and Katagiri*'*'*' have, 
shown that the use of the hydro:|uinhydroue. 
electrode gives reliable values. 

The concentration and reaction of the 
nutrient solution in which the plant thrives 
does not greatly iniliieii<*e the hydrogen-ion 
concentration of the sap"' but the root sap 
responds to the soil a«ddity and builds up a 
buttering mechanism to withstand the 
adverse (dteets of soil reaction. The biifter- 
iiig capacity is influenced by ions— potassium 
and lihosphoriis enhancing and calcium and 
chlorine lowering tin? capacity.-' A marked 
diurnal variation"* in tins hy(lrog(*n-ion con- 
centration has been obs(;r vimI, not to speak 

Hear and 8ina11, Protnylmma^ 1027, 2, I2S. 

Ingnld and Small, i^roloplasmo, ItrjS, 3, iriS. 

8® Small, “ Ifydr(iK(‘n-i(}ri concffiitratinn in plant 
cells and tissues,” Verhjijvon (fithmder liondrae- 
gen Jifirlin, JU2U. 

00 Arland, C. A., Jf)2o, 19, 222ri. 

01 DomonM ich, C\ A., 1027, 21, 3217. 

00 Hillmann and Katagiri. Hinrhf.m, .A,, 1027, 
21, 441. 

00 Ariheniiis, Phgsiol, Abs., 1022, S, 375. 

Triiog and Meacljarn, Soil Science, 1010, 
7, 400. 


of the seasonal and regional fluctuations.''' 
The external factors appear to influence only 
the outer cells of the ])lants and the inner 
cells enjoy a greater uniformity with respect 
to t he hy<lrogen-ion concmitration. Tdiore 
is a gradient in the plF from the top to the 
root."’ Appliestion of fertilizers like potash 
and phosphate tends to imnease and nitro- 
genous manures decrease the pll."" 

The elTect of CO., produced as a result of 
respiration, on the biilTeriug of the living 
cells deserves extended investigation. 
Tnstances anj known where the 00 ^ content 
may be as high as 20-31) per cent."* The 
OO 3 balan(*e in a plant sap is coniparativt^ly 
lit fie investigated. Our knowledge on the 
subject is mainly due to the work of 
Ingold,"'' Willrnan and Brown,"" Small'"' 
and others. The extent to which (.U)j, 
exists In the dissolved condition is important 
in the plmto.synf hcd.ic activity of tlui plants. 

The methods of identification of plant 
acids have been invest igated by C^zapeck.'"' 
More recently Iyengar'"- has examined the 
acids in the tissues of healthy and spik<?d 
sandal plants. Tlie aculity changes are 
particularly marked when the physiological 
state of the plant is upset by the entry of 
parasites through at I verse tuiv Iron mental 
conditions. Ifediiced root activity due to 
phylloxma affack 011 vines lead to high 
acidity of plant saps." The, stem weevil 
attack of (*.otton h^ads to an increase in 
alkalinity.*'" In cases of tumour growth 
and proliferous ti. '*ue there is a diM*rease 
in hydrogen-ion concentration."" Disease 
n^sistance. in grapes vines" is characterised 
by a high acidity, a low sugar content, and 
a poor oxidase aefivity. In the case of the 
tobacco root rot it has bium found that low 
soil aci.tity favours the incideiUMi of disi^ise. 
The subject has been investigated by 
Morgan and others.'"'’ 
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The buil’oring capacity of a parfiicular Jluid 
is coniieotiCMl with its rhoiiiioal inako-up, 
which consists mainly of ol■^(anic acids, 
their salts, and phospliates.*”’^ '"'' This has 
becyi amply demonstrated in a number of 
plant juices, fii fact, the salt content of a 
Juice can be determined with a fair degree 
of accuraity tliroiigh a determination of the 
pit and titratable acidity and referring 
to a table sliuwing the relationship between 
titratable acidity and pH of related artificial 
bulTer mixtures.”*' Proteins play a negligi- 
ble role in the bulTering systems. Tliis is 
not surprising as a consideration of the basis 
of the buffering capacity will show that it 
is an ionic phenomenon and the proteins 
possess a large moleeular weight. 

The buffer imlex jS is (Miiial to f where 

dpil 

dll is the gramme-ef|ni valent concentration 
per litre of added base, and dpif is the 
observed change intlie plf when the ((iianti- 
ty dll is added to tin* solut ion when buffer 
index is being determined, 'riie int rodiietion 
of tile conception of the buffer index”' has 
largely served to clarify our conceptions 
regarding buffers. 

The midrib and petiole sap of a leaf has 
less buffer effect, compared with thatilerivcd 
from the rest of the leaf. In the intact cell, 
tlic cell wall itself resists the change in 
acidity of the cell contents due to external 
IP or OH “ and thus acts as a buffer. This 
was demonstrated in the case of Nitella hy 
Hoagland and l)avis.”“ 

Buffers offer a line mechanism through 
which the hyilrogen-ion concentration is 
maintained at a ])articular optimum. On 
account of this mechanism, the reaction 
of plant cells is not affected by iluctiiations in 
the reaction of soil medium, by the violent 
metabolic disturbances caused by t lie- 
invasion of parasitic organisms or ciianges 
'of environment. In fact the buffering 
capacity has beem considered to be a 
measure of disease resistance. 

Glycerine, sugars and alcohols increase, 
the dissociation of acids and tlierefore act 

Martin, Proto ftfastna, 102S, 3, 272. 

Martin, IhuL, 1228, 3, 282. 

Ingold, Ibifl., 1020,6, .'ll. 

JOB Ingold. Ibid,, lOUO, 9, 117. 

llaynos and Brown, liiochnn. ./., 1028, 
22, 1»17. 

m Van Slyko, liiol Chem„ 1022, 52, 525. 

Ifoagland and Davis, T., Gen, J’hyshl,, 1022, 
5, 620. 


as negative buffers,”'' and an abnormal 
accumulation of tliesc products always 
renders the plant susceptible to fungus 
infection. 

Otber JViifsi eo- Vhem i eal Mem uremenis, — 
There is little literature regarding a study 
of viscosity or surface tension of plant saps. 
A determination of the viseosity of saps 
woiihl provide useful data for obtaining an 
idea of the hydrophillic colloid content and 
perhaps throw some liglit on the ascent of 
sap in plants. 

The optical activity of a plant sa]) is not 
usually dctormiiKHl since, the concent ration 
of the opticjilly active constituents in tlu3 
sap are gimerally small «»xc<»pt in special 
instances like (*anc juice, when tliis 
method is extremely valuable in assaying 
the sucrose contmit. Further, th(3 methofl 
is not directly applicable to ihe great 
majority of plant tissue iliiids which, being 
colonrt^l, have to he treated wit h clarifying 
agents before a determination can be carriecl 
out. The met hod is no doubt a valuable one 
which merits a wider (Muployment and should 
be extcniled to a fletermination of the 
exaltation in optical activity after addition 
of borates or arsenates. This will diffe- 
rentiate hydroxy compounds, e,g,^ sugar 
alcohols like mannitol and organic acids like 
tartaric. If an appreciable exaltation is 
obtained, the presence of siicli or ndated 
compounds should he suspected, 

Phifsico- Chvm irnl Data : Thri r I nterrcia - 

tioHfthipH and Inter prvUitionH The de- 

pres.sioii of the freezing point is a measure 
of Ihe total concentration of tlic osrnotically 
sH'tive substances in solnl ion,wliic.]i include, 
not only the crystalloids in true solution but 
also the colloidal micelle with different 
osmotic valencies. The conductivity 
measurements give an idea of the total 
concent rat ion of the electrolytes and the 
colloidal mictdle carrying ionic eliarges. 
The non-clcc-f rolylcs like sugars and the 
colloidal mic(dhe wiiich do not carry any 
effc‘ctive cliargc but which are osrnotically 
active do not contribute towards the electri- 
cal conductivity of the solution. If therefore 
\ve have the fl(‘pressioii of the freezing point, 
A, and the electrical conductivity K, we can 

obtain a ratio of the two values which 

A 

indicates changes in relative concentration 
of ions in relation to total solutes. This 
ratio has been determined in a great number 

Luntlwirdt, Kotloidchem, Ucibe/te., 1027,25, I. 
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of iiivosM^aMoiis. Tti tho oiiHo of Min siiiiflal 
Inavos, t.hn rat io is lower in spiked sap than 
in normal material : on t he ollun* hand, the 
sa]) derived from shoot s at tanked by lac 
insects has been found to possess a hijL^her 
ratio. 

The ave.rafjc molecular weij?lit of the 
solutes can be comput(‘(l from (1) the total 
solids of the sap (C) and (J) depression of 
the freezing point, A. 



where K==100l) X moleeiilar lowering fora 
given solvent. 

It has been found thatliost plants of lae 
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reputed to yield thick encrustations of lac, 
contain a sap whose soluU^s have a high 
average molecular weight, imlicating the 
existence of Jiigh molecular compounds 
favouring the proiluction of resin. 
t issue fluids of the sandal leaf in the diseased 
condition contain solutes whose average 
molecular weight is low and indicate a 
disinti^gratioii of the high molecular proteins. 
Tt should be possible to make a further 
ditTerentiation between the mean molecular 
weight of the electrolytes and that of the 
non-eloctrolytcs in the sap, by taking into 
consideration the data for eJeetrical con- 
duct ivity. An attempt in this direction may 
lead to significant n^sults. 


Obituary. 


Reverend Ethelbcrt Blatter, S.J. 
(1877—1934). 

R MVKUKM) F'ATII KU KTirELHEHT 
BLA'rTEK was born at Ifebsfein in 
Switzerland on the loth September I.S7T. lie 
received his early education at the Benedic- 
tine School at Sarnen in ITnterwaldeii and 
later at Schwyz where he devoletl himself to 
the study of modern languages, fie joined the 
Society of Jesus on the ITdli October iSiid. 
This step caused great surprise among his 
numerous friends and relatives, for to them 
it seemed widl-nigh iinhelievahle that the 
boisterous Jovial, well-l;o-<Io lad they ha«l 
known should decide to he one of Ihe 
Jesuit. s. After complctjiig his .studies in 
Pliilo.sophy, lie applied himsejf almost 
exclusively to the stmly of Botany, lie 
came out to India in as Professor of 

Biology at ttt. Xavier s (kille.ge, Bombay. 
After a stay of six years in India he went 
back to Kiirope in 11100 to eomplete his 
oeelesiaslical studies and was finally 
ordained a priest on the, LCdli August 1012. 
On his return to Bombay in 1015 he once 
more took up work as Brofessur of Biology 
at ?St. Xavier's College of which he later 
became tiie Principal in 1010. In 1025 
Father Blattca* retired from liis professorial 
duties to Paiichgani where he remained till 
almost the end of his ljf<*. lie p i-sscd away 
peacefully on the 20th May 1031 at St. 
Vincent’s High Scliool, at Poona. 

From the period of his arrival in fndia in 
1903 dates the commencement of a stream 
of publications in Botany which continued 
until Ids death. Father Blatter devoted 
liis time and Ciu rgy to the study of the 


Asian flora. He fravelleil extensively and 
made large collections which forirntd 
the basis of his wrifings. His most impor- 
tant contribution betwcum 1003 and lODO 
was the “Palms of British linlia and Ceylon” 
piihlislied later in hook form by Ihe Oxford 
I'liiversity Press. While in London he 
compiled ‘‘the Flora of Aden" ami ‘‘the 
Flora of Arabia”. With all the maferial he 
was collecting he built up a line Herhariiim 
which is now in S(. Xavier's (5)lleg«i. In 
1020 he undertook to revisi*. the “ Flora of the 
Bombay Presiileney " first published by 
Cooke. Tweiity-om* parts of this work have 
already h(*en piihlislioil. Among his other 
important publications, some of wliieiiare in 
collaboration with other wurkers, an? ‘‘ the 
Flora of Ihe Indus Ihdta” “the Flora of 
Bidiicliistan,'' “the Flora of Waziristaii,” 
“the Ftuns of Bombay,’’ and “the Flowers 
of Kashmir". A monograph on “ the Bom- 
bay Crasses" by Blatter ami Me(5iiiii is in 
course of puhlieation. 

He served the Bombay I'niversity in 
many capacities as a member of the 
Smiate, tlie Syndieate and the Science 
Faculty, and ho hail much to do with the 
present ITniversiiy Ueforms. Ho was tlie 
Vice-Presidc.nt of the Bombay Xatural 
History Society and gave of his best, to 
that Society. Ho was ohuded President of 
the Botany Section of the Indian Science. 
Congress in 1929 and tlu^. President of the 
Indian Botanical Society in PJ27. 

In recognition of his work in Botany Fr. 
Blatter was awarded the Johannes Bruohl 
Memorial Medal for the year 1931. It was 
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a flttin;; tribute to his pioneer work on 
Afliaii Flora. 

As a man Father Blatter was kimMioartod 
and j'cnerous, full of wit and hiimoiir, which 
noji^or forsook him c.vcn under tho most 
trying conditions of his health, llis life 
was a selfless one, true to his calling as a 
Jesuit and to the seieneo he loved. If is 
premature deatli is a great loss to the 
science of Botany to which he rendered 
outstanding services. 

B. If. n. 

* « * 

Professor P. Sampat Iyengar, M.A. 

TT is with deep regret that we record t he 
^ premature death, on Tuesday, 21th July 
19.34, of Mr. P. Hainpat Iyengar, retire<i 
Director- Professor of Geology in Mysore., at 
the early age of 55. 

As an ofticer of the Mysore Oeological 
Department for nearly thirty years, Mr. 
Sampat Iyengar piiblislied numerous 
important papers in the Records of the 
Department, and was largely responsible, for 
formulating many of the fundamental ideas 
regarding tlie Geology of Mysore which are 
oven to-day guiding the work and shaping 
the policy of the Mysore Geological Depart- 
ment. Ifis address on “The Acid Rocks of 
Mysore’' from the Presidential Chair of the 
Geology Section of tlie Indian Science 

C.-ongn^ss (Nagpur 1920) still stands as a 
valuable :>nd authoritative statement on this 
aspect of Mysore geology. His very inti- 
mate and intensive knowledge of the 
Arcinean rocks, both in and outside Mysore, 
together with his ripe experience and mature 
jurlgnient in this field of study naturally 
gave liini a prominent place in the foremost 
ranks of Indian geologists. 


As Professor of Geology in the Mysore 
University for 12 years Mr. Sampat fyengar 
was a(;tively associated with the work of the 
University ; and the ])resent leading position 
which tho Geology Section of the University 
occupies among similar institutions in India 
and t he reputation which it enjoy.s as a place 
for instruction and centre of research, is 
in no small measure due to Ids untiring 
endeavours. 

Apart from his eminence as a geologist, 
the lat(% Mr. Sampat Iyengar possessed 
certain admirable traits of character whicli 
largcdy contributeil to make his personality 
really ‘ilynamic’. An honest and whole- 
heartiMl ilevcdiion to duty, a burning enthu- 
siasm for work, a frank and fc^.arless expres- 
sion of views, a stern sense of discipline and 
an uncompromising adherence to principles 
— these weni some of Mr. Sampat Iyengar’s 
outstanding virtues for which he will ever 
be remembered. 

In his private life, Mr. Sampat Iyengar 
was orthodox, simple, and unostentatious. 
By his genial manners and genuine alTeetion 
he liad formed a large circle of friends to 
many of whom his deatli comes witli all the 
poignancy of a personal bereavement. 

L. Bam A Rao. 


VVk deeply regret to announce the death of 
Dr. S. K. Miikerjee, .M.Sc. f Allaliabad), 

D.Sc. (London), Reader in Botany at the 
University of Lucknow, Honorary Secretary 
of the Indian Botani(*al Society, Fellow of 
tlie Linnean Society of London. He died at 
Lucknow on August 5, 1931, after a brief 
illness at tlie age of about 37 years. 


. An Alternative Atom. 


I N a letter addressed to the f^unflay 
Slalffsman (Aug. 5, 1931) Dr. R. Sarniicl, 
Dr. Phil. (Gottingen), F.Phys.Soe., Profes- 
sor of Physics, Muslim University, Aligarh, 
has critically examined the theory of Dr. 
Tiitin eoncerning the stnietnre of the atom. 
Dr. Tiitin's attack on the classical Rnther- 
ford-Bohr atom, which lias received much 
publicity in the iion-scicntitic press, accord- 
ing to tiie Professor, is “ill-fonndcd and far 
from the truth.” “In order to (construct 
quantised orbits of the order of magnitude 
of the atoms, he lias to assume new electrical 
forces of non-Couloinbian character, which 
haye never been observed and for whose 
3 


existence there is no evitlencc whatever. In 
onicr to explain Rutherford's experiments on 
the scattering of X-particles, he has to ignore 
these forces later on but in spite of this he 
is not able to conic to an agreement between 
his theory and experimental results. Since 
in his tiicory the mass of the atom is not 
concentrated in the nucleus but assumed to 
form niainly the outer sphen of the atom, 
the theory falls into terrible and ridiculous 
difbculties, t.lie moment he deals with iso- 
topes. These few arguments may be snibcient 
to show that ‘all his results are just pious 
hopes and no more, and most of them are 
demonstrably wrong’.” 
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Letters to the Editor. 


Priority in Lac Research. 

Usually lac insects have two life cycles 
but O'Conor' niontions localities supposed 
to yield Ihrce crops of lac per year. Inuns- 
and (^hatterjeo confess inability to refer 
to their source of information in their 
publication but mention having tried to dis- 
cover a tiivoltine insect. In a paper pub- 
lislieii in IDltL T ’■ iiiatle myself responsible 
for such a positive finding with regard to 
Mysore. The late ^Ir. Ilowlett, when he 
visited Jhingalore as a Member of the iaic 
Kmpiiry Committee, expressed hesitation 
in believing this fact and I olTerc»d to con- 
vince him by sending brood lac at a time 
when only a trivollinc species could yield 
larval swarming. In their joint Report 
issued after Ilowlett's demise, his colleagues 
Lindsay' and Harlow write: “The fact 
that we are still unable to say whether 
there is a trivolline variety. . . .is an indica- 
tion of the extent t<i wdiich its general study 

has been neglected Whether this is 

the ease or not remains to be seen but it 
is interesting to note that from »Shorea 
Udnm ill Jlangalore wliich originated from 
a swarm in the latter part of December 
(larva*) swarmed on :ilst April 1021, a 
remarkably early date. This seisms to be 
the most iletinite evidence as yet available 
Till* brooil lac ref(*ired to was sent by 
meand I had hoped to read a eonlirmat ion of 
my discovery in the interests <»f the lac 
industry or a mention of my name. On 
the contrary the ri'port devotes two pag(*s 
criticising some of my theories which have 
since been substantiated by the findings 
of Sreenivasaya and myself. I had reasons 
to protest against an attitude wh(*rc the 
report was loud in declamation and silent 
in recognition, both to my disadvantage. 
1 consulted the then Director of the Indian 
Institute of Scimice who gave me to under- 
stand that it is immaterial for Science, 
who says it; the publicity of a discovery 
after all is the main objective of every 
worker This altruistic prinm' pie, however, 
loses its hold on the mind as mcmiory 
gathers further sad experience. 

^ O’Cioiifii-, Soif on L:tr, 1871, (*:ilcuUn. 

2 Imms fiiLiI rijitterjue. Ind. Fnr. Mem., 1015, 
3, Pt. 1. 

Ma1idfli.*i.'«Haii. Quurl, J. Myaot’r P'or. Afifioc,^ 
1010, No. ;l 

* Lindi^ay and Harlow, Ind. For. 1021, 
8, Pt. 1. 


When Howlett came to Bangalore he 
received a typescript report of another work 
containing about 25 photographic illus- 
trations on which Fowler'' writes, “Mr. 
Mahdihassan has spent some mouths in the 
Department studying tlio anatomy and 
physiology of the lac insect. With the aid 
of the Minot Microtome he has made a 
number of interesting sections and claims 
to have succeeded in identifying the special 
glands concerned with the production of 
the various substances found in stick lac, 
wax, hard ami .soft resins, etc. The 
work has been submitted to tlie Ofticers 
of the (lovcrnrncnt of India conducting a 
special enquiry into the subject of lac." 
In the Rc*port on Lac by Lindsay^ and 
Harlow no mention is made, however, of 
this fact. On the contrary the Ann. Rep. 
for li)LU^20 of the Hoard of Srirntifir Adriec 
for India (Pub. 1921), contains the follow- 
ing statement from Deeson: “ \ micro- 
scopic examination of the internal morpho- 
logy of lac insects has been carrieil out 
under the direction of Mr. F. M. Howlett 
with the object of discriminating specitlc 
dilTcrenees in the form of Jae. insect from 
ditTerent kinds of host tree." If this had 
been the object of research, it was more 
likely that the external morphology of 
insects from tlilTerent trees would tlrst be 
studied. At any rate, similar problems, 
for example, distinguishing dilTercnt species 
of phylloxera foriniiig galls on the gra])G 
vine, have never been attacked in tlie 
complicated way suggested above. F ad- 
dressed an cm]uiry to Dr. Hee.son at Dehia 
Dun who kindly referred me to Mr. Fletcher 
at Pusa who was equally iinawan* of the 
work done under Mr. Howh*.M*s direction. 
In the light of my expi*rienee a subtle 
dilTerenee had to be made between IFow- 
lett's work, wliicli no doubt his successors 
at Dehra. Dun or at Pusa could have easily 
traced out, and work done elsewhere, 
supposed to have been carried out under 
his direction but completed and its type- 
script report handed even before the 
suggestion was ever olF’ered. At the same 
time when Howhd.t received my work, 
copies w'ere also sent to the following : — 
Prof. Tsehircli of Bern, Switzerland, the 
authority on Rosins who had the kindness 
of inontioning in more than one of his 

B Appandixt Eleventh Annual Report of the 
Council, Indian Inat. Sci^, Bangalore, 1020, 8. 
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piiblications that tho internal anatomy of 
the lae insect had been studied by me ; 
Prof. Ibignion then at Lausanne an autlio- 
rity on wax glands; Prof. Silvestri of 
Pcvtici who was proposing to write a mono- 
graph on lae insex>is ; l*rof. Perris of Stan- 
ford, California, who was equally interested 
in lae inseets, and Dr. Tmnis then at 
Kotharnsted. The Director of Industries, 
ITydorabad, also received a copy and 
another was deposited at the Indian Insti- 
tute of Science, D«»partnient of Applied 
Chemistry. Under the post-war economic 
conditions, even in (Jermany then, an 
accepted thesis did not reccdve greater 
publicity than had been the fate with 
my work. 

My histological paper entitled ‘‘ Seats of 
the Origin of Lac Ihoducts recognised stick 
lae as a concrete where besides lac, several 
kinds of wax form an inner structure. I had 
attempted to show the glands responsible 
for tlie sfHuetion of each of these products. 
In a later publication'*’ several indications 
have been made to previous histological 
iindings, viz., “ Throughout tho undersurface 
of the skin there are dermal glands. They 
have long chitinous ducts and with these 
they look like toy balloons.'’ l*rof. Misra* 
in criticising all previous workers generally 
and (Chamberlin particularly says that they 
‘‘ do not mention the presence of any 
glandular structure associated with these 
pores". In his historical introduction he 
entirely igmues the histological findings 
casually mentioned in my paper of 19LM 
which he, however, critically refers to in 
another (connection in the same paper. 
Misra claims ** the lac glands are being de- 
scribcMl and figiircMl here for the first time 
I assert that Misra was not the first to have 
seen these glands ; at any rate, lie lias not 
given a more exhaustive description than 
that contained in the very sliort passage 
qiiotcHl abov(« from me. Ills illustration of 
ducts shows them* to be wavy and the 
glandular structuies, thi'Tefore, r(»semble 
spermatozoa. The ducts are of hard chitin 
and hence they possess a rigidity similar to 
a. wire. I anriiot inteicsteil here in criticis- 
ing his n>sults but in pointing out that he has 
ignored my previous findings. In my publi- 
cation, T have repeatedly emphasisivl the 
presence of hard and soft waxes in stick lac. 

® Malidilinssiin, J, Sri. As/toc., V izianatjaram, 
102:1, h No. 2. 80. 

T Misra, Proc, Zool, Sac,t London, 1031. 


A histologist would have found wax glands 
instead of “ special lac glands ” as named by 
Misra which is misleading, as it only lends to 
tho assumption that stick lac is a homo- 
geneous substanci^. Misra’s publication is a 
n^siilt of academic work and it is surprising 
that there should liave been other glaring 
omissions in aifknowledging previous work. 
It may be particularly pointed out that 
Fig. 1 (H) iJ-nd Fig. 3 botli on PI. 1 of 
Prof. Misra’s^ paper, are similar to those 
aln^ady publisluMl by Pai Jlahadiir Misra'' 
and by (Chamberlin' respectively. 

It is hopc^d that in future siicli plagiarisms 
will be avoid(*d ; that unhealthy rivalry and 
duplication will be discouraged ; and that 
scientilu? workers will develop a spirit of 
genuine ri’isearch with a sense of respon- 
sibility. 

S. M;\IID1HAS.SAN. 

Hyderabad, 

l)eccan, 

July 2 Ij lOJI. 

Influence of Moon on Earthquakes. 

It is well known that t.lie shape and ])osition 
of the continents with their high mountiiins 
and scnis, owe their origin to the griMit 
uplunivals that havii taken place millions of 
years ago and tliat an^ still going on in 
a moderate scale within tin? crust of the 
earth. Sorm? think that the forceps which 
have caiisfMl th(*se changes are due to cooling 
of the (garth's crust, while others think that 
they are due to polar moviumuits eauK(‘d by 
the rot at ion of t he earth. Whatever might be 
the cause, these great upheavals have 
brought about regions of instability within 
the crust of the (sirth, and whenever there is 
a fn^sh dislocation due to t(Kflonic move- 
iiHUits mentioiKMl above, an earlluiuake 
o(*curs. It is siippos(*d that astronomical 
bodies, such as Sun and Moon, liave no 
influeime in precipitating a quake. JtsiMuns, 
however, that though the astronomical bodices 
are incapabh^ of precipitating a dislocation, 
yet th(\y are able to magnify the movement 
if tliey can exiu't their maxima m influence 
during a dislocation. 

If the forces due to Moon and Sun act in 
the dinM'tio:. in whi(*h the dislocation of the 
crust occurs, then obviously the displace- 
ment will be greatly magnified, and would 

B Hai liahadni* Misra, Pttsft Bull., J92:i, 
No. 142 , 10, Fig. 2. 

® (Minmbcrlin, Bull. Bnt, Bea., 1923, 14 , Pt. 2, 
PI. X, Pig. 1). 
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set a devastating eartliqiiake One is there- 
fore led to 8uppos(‘ tliat when a quake oe.curs 
under sucli conditions it must spread over a 
large area and produce gresit destruction of 
life and property. It is signiiicant that 
during the underinentioned Earthquakes 
viz . — 

(1) Assam quake (1S97) l-So p.m., 12th 
June ; 

(2) Xorth Hihar quake (19JI) 2-25 p.in., 
15t h Januaiy ; 

(5) Kangra (piake (1905) <5 a.in., 1th April; 
the posit ions of tlie IVIoon were as follows : — 

(J) Moon away from the Sun by about 
150'^ oast, i.f.j anti-Moon west of Sun. 

(2) New Moon. 

(3) New Muon. 

If we examine Figs. 1 to 3 we soe that 



Assam Quake. 

1-2.5 p.m., 12tli •bine l.St)7, Near New .Moon. 



Fig. 2. 

Kangra Quake. 

0 a.m., 4th April 1906, New Moon. 



2-15 p.ni., 15 tli Jfinmiry loai. New Momi. 

during Assam quake and Kangra quake the 
vertical t ide proiliieing forc<‘S intliienceii I lie 
epicontral tract, while in North Hihar quake, 
the horizontal forces passed througli the 
earthquake an^a. 

Hegaiding these forciss K. 1). Oldlinm 
wrote long ago : — ‘‘ With all these objections 
there remains a siiilieiently strong case for 
the reality of the inllmuiei* of these forces in 
iletermining the time and origin of eartli- 
({iiakes to justify a fuller investigation.'* 
It is considered tluit a fuller invest igat ion of 
all the devastating r|uakes might lead to the 
establishment of a delinite law regarding the 
magnifying inlluenee of the forces due to 
Moon. 

H. N. GiiosJi. 

152, South Malaka, 

Allahabad, 

Maif 10, Um. 

Fruit and Seed Development in T i nos f torn 
vonlifolia Miers without Fertilisation 
and Embryo Formation inside. 

As the internal morphology of the ovule in 
the family Menispormaecie is not niiieh 
known, during tlie years 19.32 and 193.3, 
the undersigned llxed for investigation a 
large amount: of matiu'ial of inns porn rordi- 
folia Miers from plants growing in the local 
botanical garden. T\m included a large 
number of fruits in dilTercnt stages of 
development, beginning with the carpels of 
flowers that had just withered and ending 
with the mature red drupes, and was meant 
for the study of embryogeny in the species. 
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Wo havo, liowovor, boon snrpriHod to lincl 
the total abscnoo of ombryoH in all this 
material. Tlio oviih^s liavo been found to 
<ievo]op quite normally upto Mio roimatioii 
of (unbryosao. The moj^asporo-niot-her 
eoll ^ives rise to a complete row of four 
nio^aspores. The chalazal one of these 
develops into' an .^-nucleate embryosac of 
the usual type. The megnspurc-mother 
cell, the linear tetrad of me^aspores and the 
embryosac are deep-seat (‘d, the embryosac 
Ixdng covenMl by about ten layers of parietal 
tissue. It siiows an egg-apfiaratiis of the 
normal form at the niieiopylar <»nd, two 
polar nuclei about the middle, but slightly 
towards the micropylar end, and three 
antipodals at the chalazal end. The last 
resemble those of certain lianunciilaccic* 
in shifting their position towards one side 
as the embryosat*. increases in size during 
endospcuni development. On the contrary, 
no pollen on the stigmas of the carpels or 
any pollen-tubes pemd.rating the nucelliis 
of t lie ovule, have been seen even in more 
than two hnndre<l ovules examined for the 
purpose. No fertilisation takes place and 
the various parts of the embryosjuj except 
the two polar nuchu gradually <legenerate. 
Tlu^ parts of tln^ egg-apparatus lead in the 
process and then a little, later the anti 
yiodals share the same fa.te. The behaviour 
of the. polar nuclei is just tlu» reverse*. They 
fuse with each other in the micropylar half 
of the (‘inbryosac to give rise to a si'condary 
umdeus and the latter without undergoing 
t he process of triple fusion divulesto form a 
larg(» amount of endosperm. The growth 
of the endosperm on the ventral side of the 
carpel is veiy irregular and it eonsecpiently 
becomes ruminate. Along with the deve- 
lopment of the endosperm, tin*, einbryosae 
goes on increasing in size and absorbing the 
niicellus. The integuments of the ovule 
cliango into the testa of the seed and the 
wall of the ovary dilTerentiates into the 
epicarp, lleshy mesocarp and the stony 
eiidocarp of the drupaceous fruit, without 
any embryo being formed inside. 

This absence of embryos in the seeds of 
apparently normal fruits of TinoHimra rordi- 
folia, we liave also eoiitirm(*d by dissecting 
many of them, though it is not possible to 
put forward any exact cause for the failure of 
pollination, which appears to be Ih-' primary 
cause for such a development. In the 
Jlenares Hindu irniversity Botanical Garden 


while there are a number of female plants, 
there is only one male plant at a distance 
of a few iiiindred feet from the former. 
The pollen of this male plant is quite 
normal: and although no germination 
experiments have been tried, it appears 
from its structure to be cjuite viable. The 
lack of pollination may be, therefore, due 
only to the distance betw'ecn the male and 
the female plants, the elTect of which is 
enhanced by these ])la.nts growing on other 
trees often with ilense foliage, like the 
mango. But whatever the explanation 
may be for the lack of f)ollination, it is 
quite clear that /a ^ Titinspora rordifolin' 
witJiOHt llie HtioiiilHs of JvrlUimilon and wilh^ 
oul the development of embryo imide, 
apparently normal seeds and fruits arc formed. 
In this respect, a comparison can be made 
with Ivasliyap’s observation in Lahore on 
the ovules of (Ujeas rcrolula,“ Then* are 
only female individuals of this cycad in 
Lahore, but even then the ovules ilevelop 
into seeds, whicdi externally look <iuite 
normal. Inside only the female gameto- 
phylo is developed ami there is no 
fertilisation and embryo formation. As the 
cause, of such a development in Cyvas 
reroluta, Kashyap suggestc»d the possible 
intluence of some foreign pcllen. In angio- 
sperms, the. morohedogy of the endosperm 
being dilYerent, it is not unlikely that in 
Tinospora cordlfolia, the necessary stimulus 
for the development of the seed and fruit 
may be coming from the formation of 
endos])erm itself inside and it.s formation 
without fertilisation is not an unusual thing 
even in the Banales. 

A. 0. Josiii. 

V. V. IlAMAN Bao. 

Department of Botany, 

Benares Hindu L-niversity, 

June 0, WU 


Kinks on Impact Curves of Struck Strings. 

Tiik present note is meant to indicate that 
KauCmann’s theory is suflie.ient to explain 
the pluniomena associated with struck 
strings, specially with reference to Piano- 
forte where the striking length a and the 
elastic. str**iigth of the. felt hammer are 
small. In this case particularly Kaufmann's 
theory when moditied for elasticity can bo 
applied with advantage. In order to do 
this divide the total duration of impact into 

2 Kashyap, S. IL, J, JmL Bol, Soc,, 1021, 2, 116. 


1 Coulter, J. M., Bot. (las., 1808,25, 78. 
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two i)arts: (1) tbo interval during which 
the string is not displaced while the harnnier 
felt undergoes compression till at the end 
of this interval ; the second (2) regime begins 
and the string is displaced from the ef|uili- 
briiim position when Kaiifinann's assump- 
tion holds good. It may be mentioned that 
this mode of (considering the phenomenon 
first pointed by the authors in 1930 (PhiL 
Mag., 9, 1175, 193!)) has a.lso been acei^pted 
by Afecssrs. (ihosli and Kar of Oahmtta, 
(P/til. Mag., 17, 51*1, 1931). Now Kaiif- 
maiiirs assumption is 


V - 



.. (1) 


initially at tlie beginning of secoml n^gime 
without any displac.mnent, and at any 
siibseriiieiil instant tlie disphuamient is given 

by 


wlioro Y,, and Y„ are velocity and displace- 
ment of the strikinj' point abscissa a; — a 
tneasiireil from I Ins nearer end. 

A distribufion of vclo(?ity in the position 
a given by (I) and without any displaeenient 
lias boon shown by Sir C. V. Itnman, N.i.., 
to be due lo discontinuous velooity waves 
(Fig. 1) ; one sot travelling positively, and 



Fig. 1. 

Discontinuous Velocity Diagram, 
the other lu^gatively. These proiliice dis- 
placements similar t(i that of bowed string, 
which appear as small kinks ( Fig. ‘J) in the 



,:•>'*/ Y "J* 

1 

i 






time displaeement diagrams of any point of 
the string between the nearer end and the 
striking point, obtain<3d during the time the 
hammer is in contact with the string. In 


[August 193^4 


fact Kaufmaiin’s theory with slight modifi- 
cations is sufficient to explain the presence 
of these kinks in the shorter portion, 
their abseiKfe. at the striking point and 
on tlie longer side of tlio string. It , is 
also adecpiato to explain the appearance 
of large kinks when u is increased and the 
hMigt h of the other portion * is decnuiiSed. 
Kig. 3 shows a large kink, a ^ 3()-7 cms. ; 
P ■ the point of observation lOh cms. ; 
T IVriod *)f vihi'jition «if (li<* strinu: _ _ ^ ... 

^ T>iiration nf eont.'irt ’ 

Fig. 4 shows the same drawn theoretically. 
Dc'.tails will appear elsewliere. 



If. N. (iHOsn. 

llA.ll (tULAM MoIIAMKD. 

Pliysics Department, 

Allahabad I 'ni versify, 

A 1 hi ha bad, 

Junr 


Molecular Weight of Lignin. 

Thk higliest yield of formaldehyde recorded 
by FrcMlenbcug and co-workers' from pine- 
wood lignin is 1*3 per eemt. Depending 
mainly on this result th(\y advancM^l a 
stru(d:ural formula for lignin" i^orn^sponding 
to a inohHmlar weight of L’llO (in iinpoly- 
ineris(Ml form). Hut as the inohn'iilar wiuglits 
of various lignin derivatives lie botwcMUi 
<S00 and 1000,=’ it is difficult to reconcile 
Freudeiih(?rg'H ligure with these. Thedi-oxy- 
irnddiylene group has b(?en found to be very 
unstable towards a(dds and by treating jute 
with 12 per cent. IICI at 20“ for 24 hours 
a lignin lias been obtained with a pale rose 
colour wliich after repeat(Ml washings with 


* Bfr., I!)33,66, 202. 

“ CelluIoHc C hemic., 1931, 12, 209. 
Fuchs, Chemie den Lignim, 192(5, J78. 
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dilute NaOTI, gives 2-78 per cent, of 
formaldehyde (estimated by the Dimi^done 
method). 

Unlike aliphatic compounds, aromatic 
bodies with O-CIIa-O groups do not give 
forma hlehyde (jiiantitatively by acid hyd ro- 
ly His — the i)henolie groups combine with the 
JlOllO liberated to give resins; the 
tcMiiperature and coneentration of acid 
employed for the estimation of IKMIO being 
the same as those suitable for resin forma- 
tion/ In' the ease of piperonylic iicid 77 -fi 
per cent. llCilO was obtained— also when 
iiCtlO and excess of protoeateehuie acid 
were distilled with 28 per cent. II very 
nearly the same perceiiiage was obtainable. 

Assiiiuing as Freudenberg do(‘.s, t hat only 
one O -ClTg-O group is present in lignin and 
also that 2-78 per cent. JICIIO represents 
77*<i per cent, of theory, the inoleciilar 
weight comes to 830. Kassow and Wagner® 
determiiUMl the molecular Aveight of glycol- 
lignin by llarger-Uast method and gave the 
ligiire as 8I0. Freud euberg's formula 
therefore nee<ls modiiication. 

Pl LliN JlKlIAJtl Saukau. 
Chemical Laboratory, 

Dacca University, 

Juhf 13, 

Equisetum in Gujerat. 

Tuk oeeiirrenec of Equisetum at Poona is 
perhaps l li<‘ only record of its existence in 
the PrcsidcMie.y of llombay. 

The writer came across a dwarf (about 
six inches) but fertile specimen of Equisvlum 
in October 11131 at. Malsar in the Ihiroda 
IState. The plant was isolated in a cleft 
formed by hardened clay in the bed of the 
river Narbada, ft Avas supposed to be an 
siceidcntal exotic in a district Avhere ferns 
aro rare or none. 

This year at the end of May, I happened 
to visit a place called Balaram lifteen miles 
N.-E. of Ihilaiipur. it is one of the outlying 
liillk of the Aravalli range on the river IJana.'^^. 
Here, 1 found the shady slope of the hill 
covq^ed all over by Equisetum. The line 
green plants about twenty-four inches in 
height on hard limy soil apparently 
enjoyed the hot weather (lirr temp.). They 
had stout dark rhizomes and a few branches 
but no cones. 

* Bnry and otliras, Natural ami Synthelus 
Resins^ 118 . 

5 WocArwWfdt/./(i6riAatioit, 1032,63, 103. 


This find of EquiseAum at two dilTcrent 
places about hundred miles apart in (iiijerat 
and that too, one from a place, supposed to 
be arid and sandy is worth noting. 

S. (\ Dixit. 

Wilson (Villege, 

Bombay, 

July IWH, 

Fluorescence in Wood under Ultra- 
Violet Light. 

Whilk we were engag(‘d on the study of the 
iluoresecnce in wooil, under ultra-violet light, 
a short paper by Dalton on ^ Woods that 
shine in the dark appcariMl in the Cana- 
ilian Woinlwnrkrr and Furniture Mauu- 
faeturer, 1931, p. 9. In this note certain 
observations have been made which are not 
in accordance with our finding: s and wo, 
therefore, take this opportunity to record 
the results of our preliminary examination, a 
detailed account of which will appear else- 
where. Dalton remarks that with the new 
Argon ultra- viohdi glow lamps and suitable 
light suppressing lilters a large number of 
wood spcciiniens were found to possess very 
dclinito lluorcscent features. In practically 
all instances, the tluorescerieo wus of a 
yelloAvisli green colour.” 

We hav(^ (ixamin<‘d over a hiindrcil siieci- 
mens in wood blocks, and in powder form, as 
Avidl as their extracts in some common 
organic solvents, under a ‘ Hanovia ' Duartz 
Mercury Vapour Lamp fitted with Wood's 
filler. We find that most of the woods 
lluoresce, the colour of the lliiorescencc 
in the block form and in the powder form 
being practically identical but, in many 
cases, di1V(U'(Mit from the colour of the lliior- 
esceiici? of thmr extracis. Furthermore, 
the colour of the fliioreseence in dilferent 
w'oods is dilTcrent, ranging from snu IT brown 
to violet with jiracticaily all shades of 
orange, yellow, green, blue and indigo, 
between those extremes. The intensity of 
the Huorescence, however, is not restrieteil 
to any particular part of the w'ood. In some 
eases, t he heart wood lluoresces more bril- 
liantly than (he sapAVood, and in others the 
reveu'se is the. case. Then again, in many 
eases, the colour of the lluorescenee in 
sapwood and heartwood is very dilTcrent. 

Tn making extracts of the Avood poAvders 
(100-mesh) we have employed absolute 
alcohol, acetic acid, ethyl ether, chloroform 
and xylene. Of these, alcohol and acetic 
acid extracts showed fluorescence in almost 
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all tlioso easos wham tho original wood | casoR was the nuoroscoiico observed and that 
fluoresces, while in the ease of ether, ehloro- too very faintly. Results for some typical 
form and xylene extracts, only in a few I cases are recorded below : 



Wood 

Klovk.s 

Powder 

Extraein 

Sperii's 

(.'oloiir ill 
Sunlight 

(.’olmii* in 
i; lira -violet 
light 

(Colour in • 
.Siinliglit 

(^doiir in ' 
III Ira -violet 
light 

mi 


Aravin arnbira K 

YO (n.T.M.) 

BV (B.T.L.) 

OYx., 

RV (B.T.I..) 

VBr.. 

VBt.. 

II 

0 (b.t.d.) 

OY 

VO (B.T.I..) 

OY 

YO 

YO 

Acaria cnlrrhu S 

OYr.. 

Y 

Yt.. 

OVsi 

BV (B.T.L.) 

B (B.T.I,.) 

21 

() (n.T.D.) 

on (B.T.D.) 

Y() (B.T.L.) 

B (b.t.d.) 

YO (B.T.L.) 

Vs, 

Adinn rordifolia S 

ir 

V-r, 


Vt, 

Y 

Vs, 

Ksi 

Afhizzia Irhbrks S 

WOr 

H (»,T.I„) 

Will* 

B (B.T.L.) 

BVt, 

OY 

A. provern ti!.* II 
-•1. Htipulata. 

YO (B.T.D.) 

OY 

YO (B.T.M.) 

YO 

Vh, 

(iYp, 

Cassia fistula S 

YO (B.T.L.) 

YO«.. 

YO (B.T.L.) 

Y (B.T.L.) 

(JYt, 

Vs, 

11 

OB (B.T.L.) 

IIV 

YOr., 

RV 

KVr, 

BV 

Crdreltt toona R 

YO (B.T.L.) 

V (K.T.n,) 

YO (B.T.L.) 

Y (B.T.D.) 

On 

V (B.T.M.) 

11 

0 (B.T.D.) 

0 (B.T.D.) 

O (B.T.D.) 

0 (B.T.D.) 

OY.«i 

OYt, 

Morus alba S 

WOr 

Vti 

WOP 

B,Vt, 

Vt, 

VBr, 

II 

Y (B.T.L.) 

Vt. j 

OYs, 

YOh, ^ 

BVt, 

BV 


Colour nlin l'irtl is4U0 

VR - Violct-ivil 
OK Oran^jffi-rcd 
KO !{«Hl-oraTiKe 
Y O Y(fl luw-oi'jiii^o 
( ) y — Orangfi - yo J In w 


i:l aion^ with .Uudekiti’s 
.lehn Wiley &. 
(tY ClnM'ii-yolIow 
Y ( J — Yolluw-f^reoii 
K(i ■ Hhif-cfroi'fi 
VK— VioU?t-bIu« 

KV —R] 1 1 1.'- violet 


Forest Research Institute, 
J)ohra Dun, D.P., 

July 1931. 


*• /tlenlijicaiiou of the (Jotnmerriaf Dijc-Hluff s' 


Sons. Now York. 

V--Violot 
KV— Hod-vioht 
WCJr- Whilish-gruy 
Si -Shado, 

Ti Tonoi 


K.'P. .Krokc*ii T«>nos 
li. IjiKhl 
M. M(‘<rnirii 
1). Dark 
S Snpwood 
JL Jloarlwood 

S. Kkishna. 

K. A. ClIOWDIlUUY. 


Crystal Structure of the Fluoberyllates. 

Recently X. X. Jiay’ has obscrv<Ml from 
solubilities, riioloculnr volumes and forma- 
tion of mixed crystals that tin; srmjile and 
complex fluoberyllates of metals an; com- 
pletely isomorphous with the corresponding 
sulphates, (joniometric and X-ray studies 
of these isomorphous crystals were accord- 
ingly undertaken for a thorough investiga- 
tion. 

From goniometric measurcinonts, the 
fluoberyllates o f potassium, rubidium, 
ammonium and thallium were found to 
belong to the orthorhombic bi- pyramidal 

^ ZeiU Anortj, U. Ally. Cheoi., 10ai,201, 2S0. 


class (V^) to which the sulphates of these 
metals are also known to belong. The 
crystallographic axial ratios of these II uo- 
beryllafcs, and those of the corresponding 
sulphates are given in Table 1. 

Table I. 


Aieiaiiio 
radical j 

. FluobL>ryllajtc.s 

Sulphates 


a 

b 

r 

1 1 

n ; b 

r 

Potassium 

O-674-t 

1 

0.7431 

0-ri727 ' 1 

0-7418 

Kubidiuin 

0-67QG 

1 

0.7530 

0-5723 : 1 

0-7486 

Atiinioniiirn 


1 

0.7241 

0-SA35 i 1 

0-7319 

Tlndliiini 

0*ri0.‘18 

1 

0-7368 

0*ri655 1 

0-7328 
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Tlio spsKio group of potasHium fliiohoryllat o 
vvswvory carefully dctcrniincil by oscillation 
phobsgjraphs of ranges 10"^ in a camera of 
iiigli resdiiitioii (the iliametcr being 17 -L* cm.) 
ami was found to be IIja p/xyv {i.tt. 
iR‘cordii]g to Schonllics notation). This is 
also the result of the most reliable determi- 
natJons,' of the spiioc group of polassiiim 
Sulphate. 

Rotation ])hotographs of the crystals of 
rubidium, amnibiiiiiin and thallium salts also 
show the saijm* spjw*e-group. This indepen- 
dent determination also agreed with a very 
recent publication of the sjiaee group of 
ammonium lluobmyllate by Tlultgren.' 
The axial lengths in Angstrom units of these 
crystals as measured from layer line photo- 
graphs are given in Table II. 

Determination of the positions of the 
atoms by measurements of intensities of 
X-ray relicctions is in iJiogrcss. 


Tabijo TI. 


.M<>tnllic 

railits'd 


Fliiob*?i*ylIat«?.s 


Sulphates 




h 

i . 

a 

h 1 #• 

Potfissiiini 

r >.03 i 

0.83 

7-20 

.* 5.73 

10.00 j 7--12 

Kubidiuiii 

5->5 ■ 

10.13 

: 7-06 ! 

6-»4 

10.39 7 - 7 S 

Ammnniiini 

5-89 

10-30 

: 7-40 

.' 5-95 

10-50 7-72 

Tlijilliiiin 

.' 1-87 

ID- 13 

! 7 -f )8 

1 

•• 

.. 1 .. 


N. X. Ray* also investigated the double 
iluoberyllates as well as sevmal double salts 
of iluobory11at.es with sulphates and he found 
all of those to be p]iysi(*ully and clumiically 
sindlar to thecorrespomlingdoiible sulphates, 
(joniomotric studios rev'ealed a crystallogra- 
phic isomorphism between these two series 
also and showed that all these iluoberyllates 
belong to the class Monoclinic. Prismatic 
(0^^) with the following axial ratios and 
axial angles 


Tablk III. 


Metnllic radical 

1 

Doiibh* fluolK-ryllato (HeF.j).j 

Ihiublt^ »iilplial(‘ (SO .,)3 

•t 

1 

h 

r 

ft 

ft 

■ h 

f* 

ft 

Airi-j/n 

1 

■ 0-7387 

1 1 

1 

0-4909 

I0fi° 

0'7308 

! 1 

1 

1 0-4997 

IOC" 52' 


0-7405 

1 

0-4852 

100'’ 10' 

0.7392 

1 

0-4985 

106" 56' 

Aiii-jNi •• ..j 

0-7373 

1 ! 

0-1914 

106" 40' 

0.7370 

1 ' 

0-5032 

107" 4' 










Mi'talllc.* radical 

Sid{i]inlu lluoboryllatc (SO, ) 

1 Double Kiilidiatc (SO ^ ).» 

ft 

h 

c 

ft 

ft 

" i 

r 1 

ft 

AnioKn 

0"7»82 

1 

0-4942 

100" 43' 

i 

0'7308 

i 

0-4997 

106° 52' 

K.Ni 

0-7105 

1 

0-5977 

I 

104" 44' 

0-7.379 

' 1 

1 

1 

0-5020 

1 

e 

c 


■ ’ It is also intended to make a complete X-ray study of this interesting series of double 
salts. 

P. L. Mukiikujke. 

Physics Laboratory, 

Dacca University, 

Ramna, 

July 1934. 


* Ucrnianii and Khrenborg, Zeit, J. krisi.^ 1029, 
70, 103. 


» Zeit./.krisL, 1031.88, Part III. 

* Zvil. Anory. V. Ally, Vhern,, 1932, 206, 200. 
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Antirachitic Factor in Kabuli Chhola Oil. 
In two of oiir previous communications, 
published in Current Science we referred 
to some important points regarding the 
presence of oil-soluble vitamin A in some 
pulses and iishes. 

A few physiologi- 
cal and si)eetro- 
graphic records 
were also publish- 
ed. In the present 
comniunic a t i o n 
W'e re])ro(luee two 
X-ray p li o t o- 
graplis. 

Fig. 1 is tliat 
of a rat kept on 
r a e li i t o gtuietie 
diet all through. 

Fig. 2 was fed 
on raehitogenetie 
diet from the 7th 
February lOiJI to 
the Tith March 
19.31. 

From the 5th 
Mareli, the rat 
Xo. 2 was given 
a daily dose of 
freshly prepared 
Kabuli riiliola 
Oil. 

On the 17th 
March, under X- 
ray observation, 
a distinct in<li- 
eation in ealeili- 
cation was noted 
in rat Xo. 2. 

X-ra}^ photo- 
graphs liere re- 
produced w e r e 
taken on the 51 h 
April 1931. 

There was a 
litter of eight rats 
born on tln^ 5th 
January 1 9.3 1 . 

These eight rats formed t In^ subject of the 
present investigation. All of them gave 
' similar results under experimental condi- 
tions. 


^ Xai' and Cure. tScL, loaa, 2, .3, O."!. 

Banerjeti and Nag, Cure. Set , I'.KW, 2, 4, 
131-132. 


It may be mentioned that weight of bones, 
bone ash, calcium and phosphorus present 
ill the ashes wero also determined. The 
results all went to contirni the anti-rachitic 
quality of Kabuli Chhola Oil. , 

Bones of non- 
r a c h i t i (t rats 
weighed consi- 
derably heavier 
than rachitic 
ones. Again the 
pe,reentage o f 
ash of bones dried 
a t iO(i°C. was 
found to be as 
follows : — 

Bone ash of non- 
rachitic rats 
.53-1.3. 

Bone ash of fully 
rachitic rats 
11-58. 

B o n (; a s h of 
l)artialiy cured 
rats 47 *78. 
Finally the Ca 
to P ratio w(*ro 
in the following 
ordm* : — 

Non-rachi tic, 
2-20; fully rachi- 
tic, 1-91; and 
Bickets cured 
(Bachitis cured), 

2 -cm. 

Other details as 
regards (‘aloriile 
value and com- 
parative results 
obtained w i t h 
dilTercnt pulses 
will be published 
in the Transac- 
tions of the 
Ji o s a Research 
Inslitiite. 

N. 0. Nao. 

II. N. Banekjkk. 



Fig. 2. X-ray Photograph after Kabuli Chhola Oil Feeding. 


Bose Institute, Calcutta, 
July ' lOU, 
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A Conductometric Method for Moisture in 
Bagasse. 

WiiKN a doHnilo quantity of moist biij^asso 
is ^ digo.stcMl liot with a roinmon salt 
solution of known olootrioal conductivity 
the distribution of the salt ilirough the 
water in the bagasse results in a dei)ression 
in the conductivity of the original solution 
and' this dej)rcssioii will be a ineasun* of the 
amount of moisture in the luigasse sample. 
Tt is <»ssenl.ial to make an allowance for the 
eohdue.tance of the * residual juice ' and Ihis 
should only be of lower magnitude (‘ompared 
to the conductance of t hi‘ salt, soliit ion when 
accurate quant i( alive results are desired. 
The sugar chemist is already familiar with 
the digestion with plain water for detcnriiiiing 
the suerosc percent, bagasst; and it is only a 
small moditlcation to use a salt solution 
instead and derive both the sucrose and 
moisture data in one experiment. The 
great advantage of this met.liod is the elimi- 
nation of the drying metliod whicli requires 
several weighings and separati' samph‘8 for 
moisture and suciose determinations. By 
employing the familiar J)eerr digestion an 
unprepared and a large sample can be analys- 
ed. The simultaneous determination of 
both sucrose and moisture on om^ and the 
same sample results in a better derivation of 
the libre figures especially where fibre ]ier 
cent, caru^ is caleiilaled indirectly. These 
advantagi^s of the. condiietoiiKdric method 
more than .set ofT the high cost of conducti- 
vity c<iuipment» the necessity of which is 
already being felt for Tuaking sueh determi- 
nations. One limitation of this metliod, 
however, is its applicability only for the 
final bagasse and when the common method 
of plain water inhibition is practised at the 
mills. 

Kxperiinent 8 employing approximately 
normal solution of sodium chloride and about 
TiOO gms. of bagasse in a Deorr digestion 
'have gh’eii results which are in agreement 
.witlliirJi",, with tliose obtained by ilrying 
to constant weiglit. The moisture content 
of the samples analysed lay between 
and 50",,. Some samples were deliberately 
dried partially and then analysed. The 
results were again satisfactory. All these 
analyses WT.re done on ]>reserved samples 
and their extracts were of as lo'v a jiII as 4-6 
but nevertheless the inethod works and it 
slioiild succeed under the better conditions 
■ prevailing during the routine factory 
analyses. 


The conductance of the residual juice 
enteiK into tlu‘. calculation only as a correc- 
tion faidor provided the brine solution is 
strong enough (at least iininonnal) and an 
average value, for this faefor can be e.xpori- 
mentally established once for all and applied 
alw'ays it heung necessary to redetermine, it 
only very occasionally. A bet ter method is 
to correlate the condiictanee or even the brix 
of the ‘last-expressed juice’ wdth the 
‘ residual juice ’ <fOiToetioii. Such a corre- 
lation between the composition of the ‘ last- 
expresseil juice ’ and the ‘ residual juice ’ is 
already in practice wdiilc calculating the 
fibre per cent, bagasse. 

A delaileil paper on this new metliod of 
bagasse analysis will appear idsewliere. 

G. Gitndu Bad. 

Indian riistitute of Science, 

Bangalore, 

Aiigufil r, //?•?/. 


The Inactivating Effect of Ultraviolet Light 
on the Virus of Rabies. 

Gijiton (lfKB),‘ Perdrau and Todd (lf).S3)- 
foiiiid that mcMiyleue hlin^ liad the plioto- 
ilynamic property of inactivating certain 
viruses: r.f/., JJacleriophage, Iferpcs, etc. 
Shortt and Mrook.s (llftir" fouinl that this 
dye exercised a similar action on the Fixed 
Virus of Babies in the presiuiec of Sunlight. 
Galloway (IJtSI),^ almost simiiltaiioously, 
made a similar observation, but was not 
able to eoiiiirm that of Sliortt and Brooks’ 
when using uufilterejl suspensions of infec- 
tive. material. Since Shortt and Brooks used 
sunlight while the other observers used 
an electric filauumt or J’oiiitolite lamp, it 
occuried tons that the success recorded by 
Shortt aiul Brooks was, perhaps, due to 
the action of ultraviolet rays of light. 
Accordingly, w'e repeated their experiments 
using a ((uartz mercury vapour lamp as the 
souree of ultraviolet rays. We foumi tliat 
by this miMUS we weic able to inactivate 
a 0-5 per <*eiit. cimtrifugod emulsion of 
liabios-infected rabbit's brain (Fixed Virus) 

' (Mifton, «* K., /Vm-. Snv, Krp. HioL N. K., 

28, 7 I;-). 

IVrdrfiu .‘ind 'Ptiihl, Pror, Hoy, Soc,, lOaU, 
B 112, 277 2SS. 

Shortt and Brooks, Ind, Jour, Mvd. /frs., 
1U:U, 21, 581. 

(Snlloway, J. A., Hr\i, Jour, Exp, Path,, 1084, 
15, 2, «7. 
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in ii8 short a timo as hi) scromls oxposiirt^ to 
the ultraviolet rays of lif'ht. With sliorter 
exposures, ir> aiul SO seconds, the Virus 
appeared to bo attoiinateil but not completely 
inactivated, since, some animals inoculated 
with the brain emulsion irradiated for the 
shorter ptu'iods dovelopiMl llabios while the 
others did not: in the former the incubation 
period was somewhat prolonged. It was 
found, further, that inactivation was as 
complete in tlie. absence of methylene blue, 
as in its presence (dilution of 1 in 25.000). 
Irradiation with the (piarlz mercury vapour 
lamp iiad a similar eil'ect on Street Virus 
Jvabies. It then oceurreil to iis that this 
method of inactivation of the YMriis might 
be used instead of (lu^. carbolic acid method 
for the preparation of Ilabies Vaccine ; the 
advantage being that ;.V) days are renuired 
for its preparation by the latter inetliod, 
Avhile by the former a few days would 
siiflice. The present -ilay Ilabies Vaccine is 
a 5 per cent, emulsion of infected brains in 
normal saline solution. .Vccordingly, we 
irradiated a 5 per cent, emulsion of the brain 
of a rabbit that was infected with the Fixed 
Virus Kabies (Paris) for 15 minutes. The 
emulsion was inoculated siibdurally into 
rabbits almost imtne<liat<dy afterwards. Two 
out of the three* animals so inoculated siib- 
durally died showing typical signs of Kabies. 
This wo thought was dm*, to the ultraviolet 
rays not having pcnetrateil deep enough into 
the infected opaque emulsion. We, therefore, 
oscillated the shallow dish containing the 
emulsion while it was being irradiatecl for 
20 minutes; by this means the ultraviolet 
light was eiiablcri to reach the whole of the 
emulsion. Tin*, emulsion, so o.scilhited and 
irradiateil, was found t() be inactive on 
subdural inoculation into rabbits, l^hcsc 
inoculations were carrieil out on the Uth of 
July and at the time of writing, om* month 
later, the inoculated animals are alive and 
well. 

Details of this work together with those 
of experiments designed to determine the 
antigenic property of ultraviolet irradiated 
Kabies Vaccine will be reported in the 
Indian ^Journal of Mvdical Rvamivh at a 
later dale. 

G. SA^iKAKAN. 

W. A. KKi:R. 

Pasteur Institute, 

Coonoo*. 

Auqml W, Jim, 


Enteropneusta from Krusadai Island. 

Tiiii: oeeurreneo of Kntoropnensta in the 
neighbourhood of Krusadai, South India, 
was lirst made known by V. 11. Gravely and 
recently the members of the stall of ihe 
Zoology lh»partment, Central Colli*ge, have 
obtained a very Large eoUe(d.ion of these 
interesting forms. S. G. M. Kamanujam 
has also taken specimens from the same 
area but it. is rather surprising that our 
eollect ions do not include any of the speei- 
mens represented in Dr. Kamannjain's, 
whieh does not possess a single form eon- 
tiiiiied in our material. Hut still both 
parties weie invest igating the same area 
and this rather eiirious ]dienoinenon of 
distribution is worth carefully looking into. 

I have examined the specimens (‘untained 
in ihe two eolletdions. Dr. Ilamanujam’s 
speeimens are Phfchodvra minntn and 
(Handier Its harksi which have been report ( mI 
from Madras coa.st by 1\. Kamnnni 
Menon. The oeeiirrence of these forms m*av 
Krusadai must be an interesting fact in 
llieir distribution. Among the specimens 
contained in our eolleetion, there are two 
distinct speci(^s of flu* genus Ohiani}fdolhora,c, 
It may he recalled that Sj)engel mentions in 
his monograph on l‘3nlero[)m*nsla PHjrhodrm 
reifioniea^ two specimens of which were 
obtained from the west coast of Ceylon. 
They W(*re comparatively small and on an 
examination of the e.vtmiial morphology of 
the hranchiogenital and liver regions, but 
without examining i!ie internal anatomy he 
concluded that Ihe (.■eylon specimen.s were 
identical with Pt. hahatnensis : the latter 
acconling to Spcng«*rs sngg<*sled sclu*me. of 
classiftcaiioii wouhl rightly be regarded as 
Ph, hahamenftis. 

T have carefully exaTiiined the internal 
anatomy of tlu^ Krusadai forms and 1 have 
no hesitation in saying that there, are two 
fliffercnl specl**s of (Jfifamf/dofhora^enuiiiinwi 
in our eolleetion. Spengers s|)e(dmens of 
('Hdamydolhnia^c rrtflonira are. not: procurable 
from the University Museum of Giessen, or 
Hcrlin and none from Colombo Museum. 
It is iiiifortiiiiate that Speiigel did not; 
leave on reimrd a dcs(;riptioii of the internal 
anatomy of ihe Ceylonese Enteropneusta ; 
the situation becomes further complicated 
if we add another Enteropneusta also 
insuflieiently described, vh,j Pi. Iricollark 
(iSchinarda) from Ceylon. 

In examining my fnaterial, I have kept 
these two undescribed or partly described 
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forms boforo. my mind and I liavo come 1 o the 
conclusion tliat Kpen^ers Ch. veyUmiea is 
entirely difTenmt from Vk. bahamrusis : and 
Schmarda's Pi, iricollaHit is tlie adult 
specimen of Ch. cciflonira. Tn the paper 
which 1 am preparing! for publication, 1 
retain Ch. ceylonka as a distinel species in 
which ease IM. irivollnns should be treated 
as its synonym. 'Die second species 
represented in our colfwlion will be de- 
scribed as Ch. htiftadiemia. L have assigned 
one of these forms to Si^enj^ers species, 
Ch. ceylonka^ purely on presumptive 
basis that this Plight have be< ii Spen^'cl and 
8chmarda*s forms, an< yet it mi^ht hap])Gn 
that-.this spoci(»s was not known to these 
authors. 

('ontral (College, C H. Nauayan ItAo. 

lian^alore, 

Augufit fi, /.'AV/. 

Dalaenopiera indica, Blyth. 

Mr. M(?Cvn\'s note on thej'ieat Tiidiaii liii- 
Avhale publislieil in Currvnt Srivnir' is 
interesting and obviously the writer is of 
opinion that this large whale deserves the 
rank of a s<»parate species assigned to it 
by Hlyth. Hlaiiford- is not ijuite sure 
about t lie position of the great Indian wliale, 
for lie observes that ‘‘as already pointeil 
out, this species is probably the. same as the 
great northern tin- whale {Ii. sthbah(i)> 


/ 

heddard'* writing on the distribution of 
HaluMioptoia points out that there seem 
to be no substantial grounds for retaining 
such spech^s as B. indirat B. iMta'‘honira, 
B. srhlvgvlil, etc." lilytli* relies on the 
comparativ(‘ slenderm^ss of the mandible of 
the Indian forms of the great tin- whale for 
elevating them to the rank of a distinct 
species : a specimen said to be *^1 feet long, 
had a lower jaw measuring only lil feet. 
(?ollett‘' has nnmtioned that specimens of 
B. RibbaJdi. measuring SIMM) feet long, have 
lower jaw bones two-ninths of t he total length 
and fora specimen 00 feid long Pollett gives 
20 feet as the length of the mandibles. Mr. 
McC.lann's ineasunMiient of the mandible of 
the specimen n*cently stranded in llombay is 
in accordance with tlie above iigur<»s. In the 
absence of delinite knowledge of the other 
external and internal characteri.dlcs of the 
Indian forms, it is risky to maintain that 
they constitute distini*t members separable 
from B. sibbahli. 'Die occurrence of these 
whales In the tropical sisis during suinme.r 
which, according to the migration theory, 
should be found in t he colder lat it ude.s at the, 
time, is no doubt a strong point, but. will 
not constitute a character for creating a 
separate species. 

Central College, 15. R. SKSiiAnr ar. 

HangaloKs 
Augnsl -S', lU-f l, 


The Silk Industry of Japan. 

15v N. Hama Hao 


Jild. Dircrior of Inditsiries 

TUTTl . ( ■. C. (iUO>^irS monograph on the Silk 
.1 mills! ry of dapan (Scientilic Monograph 
No. 8 of the fmperial Council of Agri<*ultural 
Hesearch) is what a jniblication of this kind 
shoiihl b(?— a study by a competent sericiil- 
4:urist, of tin* Silk Imiustry of the premier 
serieultural country of the world. Such a 
study is sure to have been conducted with 
insight, and with a mind keenly alert to 
educative value. The publication comes 
with dramatic litness at a time wln*ii fin* 
Tariff Hoard enquiry has drawn attenhoii to 
the importance of the rndian Silk rndiistry ; 
and the grant of protection, albeit inade- 
quate, for Indian Silk by the. (lovernmont 

^ Curr. Sri., 10:54,3, I. 

» Fauna of Britinh India— Mammalm, 1881~9h 
508. 


and Commvrrc in Myst 

of India has im])osed on Silk-producing 
Hrovine(*s ami States the liiity of developing 
their sericulture in fiiliilmeiit of their implied 
promisi* to the Imlian weaver and the Indian 
consumer. 

Tin* organisation in Japan has evolved as 
the result of a purposeful policy working 
towanls a clearly conceived objective. 
Japanese sericullure is an important expres- 
sion of Japanese patriotism, and nothing 
is more striking than the way in which the 
whoh 3 couiMry, from the farmer to the 
Imperial family, has worktMl together for the 

.1 Ifnuk of WhtdPH. 15U. 

* Joiirn. As. Soc. Hcie/a/, IS.’iU, 28, 1SS. 

s Proc. Zool. Soc,, 1880, 25:5 and Fauna Brit, 
Ind. Mnmm,, 1888-91, 507. 
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improvoiiiont of Japan’s most, iniportanfc 
industry. 

Tn the silk-produoiiij^ parts of fndia natural 
conditions arc quite as favourable as in 
Japan to the fifro will of the industry. The 
present rcviewcM*, speaking with intimate 
knowledge of Mysore, can say without fear 
of iiifuriiied eon trad ietion, t hat this State 
enjoys exeeptional advantages in climate 
and eeonornie environment, and olYers a 
practi(‘ally unlimited scope for the expansion 
of seiieultiire. This was the opinion also 
of Italian and Japamsse experts who visited 
Mysore, and went over the silk-produeing 
tracts, with an <‘ye to business. Tn Mysore, 
the industry is essentially eoiineeted with 
Avelfaro. To rpiote the memoramlum sub- 
mitted to the TaritT Hoard : 

“ The industry is of groat econoinie. 
importance to the State. In some fonn or 
other it provides employment to about two 
lakhs of families.... nearly a sixth of the 
total population. Tn the rural economy 

sericuture plays a very important part 

enabling tlie family to turn its waste time to 
account and earn a return which in many 
cases makes all the dilTerence between a 
half-starved and hopeless life, and a self- 
respecting comxiete.nce.” 

This can probably be sai<l with equal 
truth of other parts of India.. The fiovern- 
inents of silk-producing states and provinces 
could not do better than follow in the foot- 
steps of Japan in regard to their iSericulture. 

The most striking features of tlu‘ .fapane.se 
organi.sation are its eomprehensivem^ss of 
scope, and the manner in whicli the a.sslst- 
ance of the State reaches out into its mo.st 
minute ramilications providing here a frame- 
w'ork, there a suggestion t(*st or scrutiny, 
elsewhere a gesture nr more, suhstantial 
token of approval or recognition. Tliis 
immanence, so to speak, of walehful solad- 
tude is calculated to inspire t.lie worker with 
contidciicc, and maki* liiin respond nobly. 
Prom t lie cultivation of luuIbcMTy onwards 
every process is being constantly watched, 
tested, improved anjl standardised with 
unllagging vigilance. The (lovernment not 
only desires the maximum of industrial etTiei- 
cncy ; it is mo.st. aiixioiis to maintain the 
reputation of Japanese silk for qualily in tlie 
world's markets. There is no doubt that the 
success of .fapanesc serieiiltiire is due to 
sustained seicntific research, the results of 
which are promptly transformed into indus- 
trial practice by an admirable organisation 
which reaches the farmers, and to a careful 
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study of markets made with a desire to 
supply them with acceptable goods. As 
Mr. Ghosh says : — 

Tlie secret of Japan’s siu'ce.ss in foreign 
markets is (a) close and continued study of 
the rccpjircmout 8 of these markets by special 
representatives, and {/j) standardisation.” 

Of course, standardisation means careful 
supervision and scrutiny and a rigid enforec- 
rnent of standards by conditioning house 
tests and what is even more elTectual, by 
the enlightened piiblie opinion within the 
industry itself. 

In .Japan, standardisation is possible in 
the aggregate, because it is possible in 
every section of the industry. There is a 
distinct organisation for each part, which is 
so devidoped as to iilTord .scope for special- 
isation in tliat part. It is ditliciilt to 
conceive of an arrangtum^iit more c'ondiicive 
to riifiid practtical progress. For instance, 
the prepuratif)!! of mulberry grafts — for in 
Japan tlimi; is no promiscuous jiropagalion 
from .seeds and cuttings — is a specialised in- 
dustry giving employment to about 1MI0,000 
workers. Tli(‘ ailmirably organised and (con- 
trolled system of (‘gg- manufacture siipplii^s 
the hug('. r(M|iiircmenl,s of the industry with 
di.sease-fnM* hybrid (‘ggs, ca-ncfiilly s(*l(‘ct(*d 
and croisscul ac<.‘ording to thi^ ikmmIs of (Mudi 
locality. This .system fiirnishc^s (unployment 
to 8,000 establishments of seientilic workers. 

TIhc rearing is done und(‘.r t he supervision 
and guidance of cxp(crt.s engaged on a 
eo-op(U'aiive basis for the .sea.son. and t his ha.s 
called into being a class of pimple who have 
to di^vclop practi(‘al iisidulness to earn a 
living. TInui tluo’e are organisations for 
stilling cocoons, .selling tlMuii, and .so on and 
so foit h, till Mic coc:)oiis get to thic reeling 
(sstablishm(Mit.s, small and great, ranging 
from a girl with a rharka to lilatures witli 
thonsund.s of basins and worktu’s “ In 1027, 
the reeling factorie.s S.*1,."»0S in number 
employcMi joj,o01 wormui and mmi.’' 

In Japan it toi>k J?) years to revolutionise 
reeling and rais(i it. from a .state, not very 
unlike ours to its pnestmt world-renowned 
quality. About 00% of Japan's silk is now 
KMchsl in lilatures. 

Though the; bulk of Japan's raw silk is 
exported, there is enough left to support, 
a nourishing weeaving industry. .Tapaii has 
a considerabh; export in silk goods, thanks 
to the excellent organisation of weaving with 
the help of domestic looms and cheap 
electric power. 
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Tlie monograph is so interesting and so 
paekod with faets, tliat to quote is a temp- 
tation fraiiglit with danger ; but no apology 
is perhaps iieeiissary for two short extracts on 
twginattersof supreme importance to Indian 
sericulture — especially Mysore and Kollegal 
sericulture — namely, seed production and 
sale of cocoons, it is obvious Miat a defect 
in either will rob the farmer of the fruits of 
Iris labour. 

Tn .Japan Rearers of silk- worms are prohi- 
bited by law from producing eggs for rearing. 
The Imperial Sericultural l<ixperinieiital 
Station is engaged on test.ing silk-worms 
froni all over tlie world, ami selecting suit- 
able ones for .la|)aii. It recommended for 
rearing the h\ crosses of certain races. These 
races an*, made available to Mh». Prefectnral 
Experimental Stations which t(‘st tliem for 

local conditions. The parent 

worms are reared in tlie rref«M*tural ICxptnl- 
mental Stations ami madc‘, available to 
licensed seed-proilucors for producing 
cross for the general learer There are 

8.000 licens(»d <*gg producers, ami more than 

40.000 persons engaged in the sale of these 
oggs.” 

IVrhaps the most notable achievement 
of the Sericultural Depaitment in Mysore 
has b(‘en in this direction. Races of worms 
from all over tlm world hav(* been tested, 
and crosses selected such as would nssult in 


an increase of 10% in the return to the 
rearer. VVliat is oven more important is that 
the. rearer, that most conservative member 
of a conservative race, has been educated to 
recognise and accept the improvement. Hut 
for want of suilicituit grants from the 
(fOvernment, the industry has been denied 
anything like appreciable, boiietit from this 
great achievement. 

Again in regard to sale of cocoons : 

‘‘The recent development is sale through 
co-opcrati\e drying societies. Government 
is encouraging and subsidising these in order 
to foster the trade, in dried cocoons." 

This is a measure well worthy of adoption 
in all parts of fudia, except Kashmir where 
silk is a state monopoly. 

Tin* monograph is so economical in words 
that further comliMi.sation woiihi probably 
result in uniiitclligibilit y. and we shall, there- 
fore, comincml a study of the text itsidf to 
such of our rt^aders as re(|uiie more informa- 
tion than can Im» (‘Xjiected in a review'. The 
high message of .Japan to India is siu iousness 
and a realisation that the human value of 
inilustrial reseaich lies in the speedy incorpo- 
ration of its results in industrial practice. 
Else, knowledge, (‘omes, but wisdom lingers. 
The example of .Japan should teacli us 
liow knowledge and wisdom can march hand 
to hand to prospiu'lty. 


Research Notes. 


A Cathode Ray Furnace. 

Trii«: catholic rays produ(;ed in a rariJied 
medium by a liigli tension <uirrent heat up 
very strongly any body (ant i-catJiode) 
placed in their iiatli. This has been used 
by <iilTercnt experimenters to realise very 
high temperatures. ( Vooke.s (18711) was the 
lirst to make use of such an arrangement to 
melt platinum. In a recent paper in Jiufl. 
Son. Vhvm. ilc Fmnev, I^d). mi, j». ‘JtiJ, M. F. 
Tronibc^lias described with details another 
catliode'ray furnace worked by a transfor- 
mer 110 to 20,000 volts, and utilising a 
current of 100 m.a. at the high ttnision. ft 
consists essentially of a ({iiartz bulb of three, 
litres capacity into which are ground the 
aluminium clcctrodes—cooIcMl by i current 
of wator-and the support for i.iie anti- 
cathode. A plane window placed near the 
tungsten anti-cathode crucible makes it 
easy to observe and measure optically the 


teniperalure roali.sed. The apparatus is 
churacNuiseil by a regularity in functioning, 
and I he tiuiiperature reacln»s to 2700 C. inlo 
to 20 seconds. 

M. A. G. 

On a New Mass-Spectrograph. 

Fx Mie Xritsrhrift Jiir Phffsik fill'll, 89, 
780), .J. .Mattaiich and R. Herzog describe^ a 
new form of mass-spectrograph and the 
advantagivs it pns.si*sses over the forms nseil 
by Aston and Dempster. Tlie foenssing 
method of Aston utilises the prism-like 
action of the deviating fields so that ions of 
ililTerent v->i,>Rity but same, mass eome 
together to a focus, when tlie initial direction 
of all the rays is the same. In the method of 
Dempster the lens-like action of a magnetic, 
field is used to foeiis ions of the same velocity 
but issuing in different directions so that 
they come together. Now B. Herzog has 
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shown that a radial electric field or a 
homogeneous inagnotie field act as a combi- 
nation of a prism and a cylindrical Ions {Zs. 
f. PfnfH., 1931, 89, 417). Hence if a canal 
ray containing particles of various masses 
and velocities is compared to white light, 
a combination of two sucli lenses should 
make it possibU^ to obtain an achromatic 
imago of tlie slit, /.r., one focus for particles 
of the same mass but dilTerent velocities and 
directions. The authors now describe a form 
of mass-spectrograpli wliicli inak(*K it possible 
to realise such a focussing. The canal rays 
pn>ceeding in all directions from a slit are 
subjected to the action of a radial cdectrie 
Held and then to a homogemMiiis magnetic 
field in such a way that rays passing out in 
dilYereiit directions and also co.itaining 
particles of various velocities are brought to 
a focus af a single point. For specM'al values 
of the angle of deviation by the electric 
field, the foci corresponding to particles of 
dilTerent mass lie on a straight line as in 
Aston’s instrument. TIu^ form of pole- 
pieces is calculated in the paper. The 
advantages claimed for the new form of 
mass-spectrograph are the following: 

(1) Since there is a focussing both with 
regard to tlirections and to velo(M‘ti<*s colli- 
mation by nu»ans of two narrow slits is not 
necessary and the canal ray b(‘am will be 
more intense and tin* aecmraey of measiire.- 
ment will be iiicreas<?d. 

(2) Besides the greater sharpness and 
intensity of the lines, tlie resolving power 
for apparatus of similar dimensions is ten 
times as large us in the case of Aston’s 
instrument. 

(3) The mass-scale is simpler and easier 
to calculate than in the case of Aston’s 
spectrograph. The distances of the lines 
from a fixed point are proportional to the 
square roots of the masses. 

(I) The resolving power is the same all 
along the line of foci and for all masses. 

(5) The angle at wliich the rays meet the 
photographic plate is the sa'rne for all 
masses and is much larger than in Aston’s 
instrument. 

■ (<») Siners the angle of deviation by the 
magnetic held is only half as laige as in the 
apparatus of Dempster or Hainbridgc where 
it is the strength of the magnetic fiehl 
need not b*‘ so large. 

The results obtainable with such an 
instrument would be interesting if all the 
conditions are realised ia practice. 


[August 1934 

On Demonstrations with very short Sound 
Waves and the Reaction of a Sound-Wave 
Field on the Source. 

In the PhysikaliHche Zeitschrift^ (1934, 
35,521), E. Meier describes improved 
apparatus for demonstrating the properties 
of a Held of very short sound waves. In 
or<ler to increase the intensity of the radia- 
tion, a parabolic reHector liaving a depth 
equal to twice the focal lengtli was used, so 
that more than half t lie energy of the source 
was converted into a parallel bundle. The 
relleetors wtue made of brass plate 1 min. 
Ihick and had a diameter of .50 ein. When 
a grating made of two or six slits in a plate 
covered the opening of the relied or and the 
whole apparatus was rolalcMl, the audience 
at successive positions could he.ar the sound 
when the dilTiaction ma.xima fell in their 
direction. For an objective demonstration 
sensitive Haines were used. Tlie llamo was 
usually at the focus of a cylindrical para- 
bolic mirror which served also to scremi the 
tlanie from other intliienees. Tsefiil forms 
of the burner for producing the sensitive 
flame are desmibid. A brass tube of 8 mm. 
internal diamtdm* tapers eonically to a 
diameter of 2 mm. in a length of H) mm. and 
tlie total length of the tube is about 100 mm. 
Such a burner is not too sensitive and is 
well suited for an auilitoriiim. Tlie shape of 
Gallon- whistle was also niodiliiMl to obtain 
a series of plane wave-fronts. The article 
contains a ligure showing the new form. 
During tin? coursi^ of experiments with tlie 
apparatus d(*scribcd, it was found tlial a 
plane reflector placed at right angles to the 
parallel beam from I lie parabolic. reHector 
iiiHuei!'*eil the slate of vibration of the 
source. Whim the reileidor was moved 
to and fro in front of a whislh^ served 
with a strong blast, the sound of the 
latter waxeil and waned. In the*, case* of a 
we*akcr blast some posit ions of t Iie5 re»H(i!ctor 
coiilel be found at which the whistle was 
completely silence*el. If the. ear is phu*ed 
ne»ar the whistle one only Ii(*ars a siflling of 
the <^.sefiping winel but iif) sounel. The? eorres- 
poiieiiiig positionsof the re*/le?ctor aree situated 
at intervals of A/2. It appe^ars as if the 
relleeieMl wave interferes elesiructively with 
the vibrations of the air coming frolii the 
soimse. With a very weak whistle*, it. was 
also possible to find positions of the reHector 
midway between the positions above describ- 
ed so that the sound was enhanced. 
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Geochemistry of Living Mstter. 

Thk progress sidiiiived in Prof. Vernadsky's 
laboratory dovoteil to Mu* stinly of biogoo- 
cdiomieal problems, forms tluj text of a 
contribution by IJvarov published in a 
roc(Mit issms of Nature (PKII, 134 , 11). A 
special laboratory devoted to the investiga- 
tion of the geocluimical role of organisms 
was created by the Ifiissian Aea<lemy of 
l:^ciene,es in and in t he short period of 

its existence, a number of valuable results 
have aeeumulate<l from the labours of Prof. 
V(u*nadsky and his collaborators. 

The. cpiantitative investigation of the 
chemical composition of living organisms has 
sliown that certain organisms function as 
accumulators of delinite. elements; thus ants 
accuniulat.(^ manganese aiul Lycopod iacc^a^ 
accumulate aluminium. The organisms 
whicli are geologically ancieiil possess the 
ability to concentrate a very whle range of 
eleiueiits. Vinogradov has, by means a 
graph*, denionst ratiMl that every sixth 
element in the periodic table is of special 
signiiicance to organisms. 

Another important, problem studied in 
the laboratory is the atomic weights of 
ehunents obfaim^d from living organisms. 
The hypotlu'sis propounded by Vernadsky 
ill that living organisms possess selec- 
tive powers in utilising isotopes of the 
elements, has been ex[)erimentally verilied by 
Loving and Diuce, who have shown that in 
potato, tin* isotope II of potassium pre- 
dominates. In ordinary potassium, the 
chief isotope is of atomic- weight .*hl. 

T'hese and sev«»ral other problems relevant 
to tin* fundamental conception tliat living 
matter is a factor in the liislury of the earth, 
an; being investigated in the laboratory 
under the inspiretl leadtu'ship of Prof. V. I. 
Vernadsky and important results which 
would establish closer relationship between 
the organic and inorganic w'orlds are 
awaited. 


Vitamin C and Amylases. 

On aceoiint of tlieir relation to carbohydrate 
metabolism, Vitamin 0 and Amylase are 
both imi)ortanfc in cancer rc»s(?arcli. The 
intinence of Vitamin P (Ascorbic acid) on 
amylases forms the subject-maUcr of an 
important communication by I^mit (liio- 
ehcni. 28 , HU) fiom the Cancer 

Eesearch Laboratory, Pminsylvania. 

From a study of the cITect on various 
animal amylases, Purr concludes that 


ascorbic acid possesses a speed lie activating 
intliioiice on ^-amylase at the optimum pi I 
(PS. The activation is linked with an 
incn>ase in the transition point and in this 
respect is sharply difllenmtiated from the 
activation l)y calcium salts and amino acids, 
where the transition is hastened but not 
affected. The activation of calcium salts 
and amino acids is observed only at a higher 
acidity (pit o-l). 

The elTect of ascorbic; acid on plant 
amylases is altogether dilT(;rent: an inhibi- 
tion is obs<‘rvcd in all cases. Plant j8- 
amylasc'S are siroiigly iiihibilcMl by reduced 
as(*orbic acid but iinalTccted by the oxidised 
form, while in the case of a-amylasc\s, the 
activity is inliibitcMl by the oxidised form 
but iinaltcrc'd by the reduced form of 
ascorbic acid. 

The author furl her observcnl tiiat. in the 
ripening grains — barlc^y, rye, or oats — the 
/t-amylase is progressively inactivatcMl, and 
this is probably rcdati^d to tlic* gradual 
decrease in Vitamin C observc‘d by Virtanen 
and collaborators, during ripening. 

The Beech Bark Disease. 

This scuioiis disc»asc, which has boc*n known 
to exist in Eiiru|)e since IS IP. has, witJiin 
the last tiftc»eii years, been notic'CMl to spread 
stcjadily and to cause extensive mortality 
among the bec»ch trees in X. Ameriea. and 
(Canada. A disease siirvev, bv Fhrlieh {Cana- 
dian J. Nvs,, ip;ii, ’lo,’ r).p;i-(iP2) who 
investigated this disc‘ase in (.'anada, showed 
that in t wo arc;as as much as .■)0% of the 
trees had been killed, and Pb% of the 
stands infected. Tlie external symptoms 
of the disease are manifested by the gradual 
drying up of the foliage and twigs, the 
hiuseiiing of the bark in patclies, and the 
ultimate d(»atli of the trees. 

The disease has always been associated 
with the appearaiiee on the bark of a scale 
inseet Cryiitomremt Jatji (Haer), which, by 
feeding, injures the underlying tissues of 
cortex and the phloem. The (Issures thus 
caused, provide an entry for the fungus 
Ncctria, wliieh gradually invades the Phel- 
loderm, C-ortc'x, Phloem and Cambium. 
This sequential attack by tin; inseet and 
the fungus whicli was long ago indicated 
by Hoodie and Dallimore and later by 
Khumbler, has now been definitely estab- 
lished by Ehrlich by inoculation experi- 
ments. Morphological and cultural studies 
of the fungus are dcscribeii, and data given 
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oil tlio hoiglit of asoosporo disohargo whicli 
l.aki'8 pliire after rain. Noitiior the inseet 
nor the fiingiiH by itself when placied on 
the hark was able to proilnee the disease 
symptoms on the tree. Inoculations with 
the fungus on meehanie/.illy woundeii or 
Crypt oeoeeus infeste*! bark always prodiUM^i 
infection. 

Tlie fungus causing the American disease 
has been identifuMl by Wollenweber as 
Nevtria votrinca (Pers) Pries wliilo the 
Kuropcaii species lias been reported to be 
(Utiftsima Tul. 

The disease can be controlled on orna- 
mental trees by the application of insec- 
ticides such as Carbolineum-Siinoeo oil, 
or Kerosenii-soai) emulsion, fn the forests, 
removal of dying and dead tn^os and the 
possibility of biological control are indi- 
cated as remedial measures. Growing of 
beech on broad ridge tops rather than on 
steep slopes, and early introduction of 
young supplies in place of old trees, are 
likely, in the opinion of the author, to 
mitigate the ravages of the disease. 

M. d. N.vkasimiian. 


Biological Effects of Heavy Water. 

E. Nkwton llAiiVKY has critically examined 
the results of previous workers on the elTects 
of heavy water on animals and plants 
(Biol. BulLf 19.:n, 66 , It has generally 
been known tliat heavy water ha.s deleterious 
elTects on the growth of micro-organisms but 
the cause of this action is not known. It is 
observed that heavy water has no elTect on the 
luminosity of dried ryifridina, nor on fresh- 
water luminous bacteria but diminishes the 
luminiscenee and retards the ^growth of 
marine bacteria. Protozoans and rotifers are 
seen to become gradually slow in their acti- 
vity resulting in deatli but Kuglenn^ t hough 
alTeeted by heavy water, recovers after 
favourable conditions are restorerl. A tenta- 
tive theory has been arivaneed that the 
d<*leterious cHTects of heavy water are prob- 
ably due to the accumuLation of hydrogen 
peroxide. 

Chromosomes of Grasshoppers. 

T. T? AM A(jn ANOKA Kao describes the struc- 
ture and ti e behaviour of ehroiriosomes in 
the spermatogonia of Aularrhen in a recent 
contribution (/*;*oc. Ind. Acad. ^7*/., 1931, 
1 , 1). .^Vularehes is a Pyrgomoi pliine grass- 
hopper and possesses 19 tcdomitic rod-shaped 


chromosomes. During the several stages 
in the mitotic cycle they offer strong 
evid(Mic.es for the chromonema theory as 
recently devedoped by certain plant c.ytolo- 
gists. During the telophase processes the 
chromosomes gradually form vesicles, wdiich 
show the presence of two thin intertwining 
chromonemata embedded in a lighter matrix. 
This observation also conlirms the views 
of Kobertson and MeClung on the occurrence 
of lelophase splits in Orthopteran chromo- 
somes. The two threads gradually become 
very tliiii and finally pass beyond the limit 
of visibility. The interphase vesicles are 
quite independent of each other and during 
the prophase the characteristic spirals arise 
entirely within the limits of their own 
vesicles. The sex-chromosome offers strik- 
ing pictures during the telophase when it is 
the first to diffuse and during the prophase 
when it is the last to re-condense. 


On the Morphology of the Epipubis, the 
Nobelian Bones and the Phallic Organ of 
AscaphttH Tnici Stejneger. 

Puor. C. (1. S. i)K ViLiaKRs in an interest- 
ing paper (Amit. .1//::., 1931, 78) deseribes 
some of tile hitherto obscure points in tlio 
morphology of AsraithtiH. The sub-pelvic 
skeletal rods which were supposed to be 
eartilaginoiis are now shown to be bony; 
these .Nobelian hones are not eartilaginoiis 
derivatives. The prepnbie skidetal (dement 
i«( eartiloginous and ^'iids aliomologue in the 
epsiloid process of urodelc's or * lie epipubis 
of Xenopuft. In two otlu^r animals llie 
presence of epipubis has been noticc^d, 
Ascap/nis and Linpelma. The musculature 
and vascularization are di^scrilu^d. 


Depth of Oil. 

In a riM'cnt number of the Oil Weekly 
(1933, 71, No. L*), If. A. Jones has trmd 
to answer the question ^ Ilnw d(M!p may 
Oil exist; in the earth's crust ? * Fordoing 
this he points out how necessary it. is to 
know the depth to whicli porosity extends 
and proof of the existence of suitable rocks 
at that depth. In tlie liglit of the gcmerally 
accepted geological estiiiiatos of the rnaxi- 
uiuiii thickness of sedimentary rocks, tho 
author advances tho idea that petroleum 
may occur in certain basins at depths of 
20,000 to 30,000 feet below the surface. 
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Plagioclase Determination. 

R. C. R.\i.\r()\s of tlio University of Wiscon- 
sin liMS piihlislicfl a very iinportiint paper 
on M’la^ioelase Determination by the 
Mbililied Universal Sla^je' in tlie latest 
nunilMn' of the Ahu^nvan MhieniUtglHl 
(June I9;U, 19, Xo. tl). The paper 
describes a inoditication of Kederov’s Uni- 
versal Sta^e wiiich both siinplilies and 


speeds up tlie procedure for tlie determi- 
nation of plagiuidase felspars and their 
twin laws. The actual technitjue of this 
work is explained in didail and amply 
illustrated in the paper. It is also suggested 
that the same procedure may be extended 
to an intensive examination of all minerals 
in which optic orientation is a good diag- 
nostic criterion. 


Marchese Marconi. 

(Bom 1874.) 


TX the history of <*nginecring endeavour of 
-*■ recent times, the name of no worker is 
so widely known as t liat of the distinguished 
Italian whose sixtieth birthday on April 
^oth was the occasion for tributes from 
every part of tin*, globe wherever radio com- 
munication and broadcasting alTects the 
daily life of tin* (‘ommiinity. In contrast to 
those among scientists who insist that the 
iHirsuit of science* is a form of self-expression 
and therefore an end in itself, Marconi has 
steadfastly adhered to the view that- all 
seientitic work has for its fundamental aim 
the promotion of human welfan* ami pros- 
perity. iris is the unswerving devotion of a 
life-time to the pursuit of the great objective 
of developing radio methods for the commu- 
nication of intelligence between men and 
nations tin; world over. If his field of acti- 
vity has been a small patch in tin; vast 
expanse of seientitic and engineering endeav- 
our, he has, nevertheless, been an intensive 
worker and a. remarkably suc(M*ssful one. 
IVith tlie vision and courage of the pioneer, 
Marconi lias worked persistent ly at his ideas 
undismayed by the s(?epticism of contempo- 
rary scientists and uiideltUTed liy the 
inevitable obstacles of vested interests. 

Tlis contributions to the development of 
i. radio comniiinieation are remarkably im]>res- 
sive in both volume and quality. They 
.began in 1895 in early youth with his experi- 
ments in his fatiusr’s garden, at a time when 
liertzien waves were yet a newly discovered 
seientitic toy of the laboratoiy. Hut after 
Mare^oni entered the held, each year saw an 
increase in the distance bridged across, 
culminating in communication across the 
English Channel in .1895 and the wonderful 
and spectaciiiar success two years later in 
bridging the Atlant ic between Cornwall and 
Newfoundland. That great achievement of 
Marconi formed the starting point for the 


gigantic progress of the Iat(;r years in the 
spread of world- wide radio comniiinieation, 
in whicli Marconi and his famous company 
have played so givit and distinguished a 
part. 

Wo owe him the earthed antenna, the 
improved and ext(?nsivo usi* of the principle 
of timing, the use of paraholie n.^tlecfors bir 
directional working, and many others, 'riie 
world does not now remember the rfilc 
played by Mareoiii's improved coherers, his 
magnetic detector, the disc; discharger, the 
timeil spark and so on. Subsec|nent to the 
ailveut of that woiulerfully versatile engi- 
neering instriimiMit, the Ihe.rmionic vacuum 
tube, .Marconi i.nd his able engineers have 
been responsibie for the conception, ilcve- 
lopment and inauguration of the first short 
wave directive! system of radio telepliony 
and lelcgraphy, which by its spectacular 
success lias revoliitionis-Ml Long distance 
radio conirminieat ion over the earth. 

.At sixty. Marconi is still active and has 
obtained during the last few years, interest- 
ing results in the use of extremely short 
waves of the order of a small fraction of a 
metre. It falls to the lot of few men to 
(Miutribiite so greatly to the growth of a 
world indust ry of such fundamental impor- 
tance and to witness its phenomenal growth 
from a mere scicntillc toy to a dominating 
iiitliiencc in the daily life of the world within 
the short period of four decades in their 
lives. 

If honours from governments, honorary 
degrees fro^'i universities, membership of 
learned bodies in diJTcrent lands and prizes 
and medals are any indication of a man’s 
worth, iMareoni has them in abundant 
measure. The Mussolini regime has elevated 
him to a henulitary ftaliau marquis, and he 
is the first president of the newly formed 
Italian National Academy, the liigliest 
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scientific body in Italy. Oreat liritain has 
^ivon him sympathy ami encuiira^emcnt in 
his work in ^cneioiis measures ami on her 
hospitable soil Marconi achie^vod many o£ 
his strikinj^ successes ; the (iovernment of 
Great Hritain created him a G.CW.O. 
Equally abundant is the measure of publi- 
city that his work ami moveunents obtain 
in the popular press of many lands. 


The increasing activities and prosperity of 
his company and its associates are alone 
sutllcient to justify the hope that the years 
to come will witness further additions to his 
notable achievements and the wider spread 
of his fame as one who by his work as scien- 
tist and engineer has served humanity truly 
and well. 

11 . E. 


Molecular Spectra. 


A SV.MPOSIl.'M (111 till* subject of “Molifciilar 
^ Spcclra" was held in tli(> clicinistry hall of 
tho Indian Institute of Science*. All (^ontiilmtions 
to tlie syinjiosiiiin were received in full in 
advance, prominent anion^ them being those 
from Prof. |{. Samuel of Aligarh, Prof. V’enka- 
tesachar of Pangalore, l*rof. Iv. S. Krishnan of 
(/alcutia, hr. (.ianesan of Nagpur, (de. 

Ill presenling liis pap(*ron “Tlu» lianian Spisdra 
of Seleiiates and Solenie. Acid”, Dr, (itniesan dis- 
cussed llu! dyIlami(^s of tlio AX.| model 
repr(*senliiig tin* S.*0|-ioii. In the stale of 
solution the lines observed were .‘{12, 115, .Sdo 
anti S75. while for the cry.stalliiie state the same 
lines occurred sharper but with slightly displaciMl 
frequencies. From the data for the solution 
state and applying Denriistm's formulas, the foi*co 
constants for Se O and (.)-- () were calculated as 
4*72 and O-ol) respectively. Tho heat* of 
dissociation for Sc - O was found to he- SU K. cal. 
while the corresponding value calciilattnl from 
lheriiio-(dieiuical and band spe(*tra data came 
out as i)5 K. eal. The s|.ioctnim of selenic a(dd 
dilTeriMl from that of stdenates. just as in tluJ case 
of Sidpliurie acid .and .sul]ili:iies, there being a 
greater niimher of lines whieli relate now to the 
molecule lUSeOj. 

An interesting discussion foliowt'd : /Ve/ //. 
uSuatKc/ point (*d out that t he heat of dissociation 
cannot he mitirely calculated from the IPiiiiaii 
fretpHuicy alone, hut a factor of .'luharmoriicif y 
in the vihr.ations must also be considered. Tin* 
Rairian (dYect at. higher temperatures sliould show 
the presence of sucli an anharinonie factor, lie 
also wanted to know whether there was any 
ovidcnee fm* the existenef? of difft.'reiit kinds of 
•S(?— () linkagr's. /h\ Krinhuun suggested f h.'itsomo 
of the disercfiancies hef.W(»eii tluj two dissociation 
values might disappear if due cfim‘et.ions wen? 
applied for the ioiiisatitiii eiuM’gy, etc., in the? cal- 
culation of th(! tliormal dissociation energy. 
Prof, (.\ V. UttHum otnniMl that the existenci? of 
only four lines indicatird th:it tin* four bonds Se—O 
were identieal, piu'haps in particular for such .<-Iow 
infra-red oscillations. ||(. |•c^e|'rell to soim? (•ai'lii?r 
investigation by |{hagavaMi:ini on the Jfaiiiari 
etTuct of heii/.eiie ;iiid eai'hoii disulphide at higlier 
tcmp(rraturoa, where no dcrfinite nfsu'ifs wen; 
obtained, 'the lines should broaden out and any 
small shifts ill t lie frecpiency will h(> particularly 
informative. Prof. V’cnhtdrstirhar pointed out 
that ho and Si ha iya had observed a shift, of the 
Cf?ntre of gravity of Uainaii hands to one. side with 
rise in temperature. Dr. P. Krishnamurli rernark- 
od how the Sc(>| lines occur as two pairs, while 


the 80.i lilies an f iiniforiiily spi-ead out. This is 
due t^i Mil? heavhu' Se atom, and the pherioinenon 
is similar in character to that observed with the 
heavier tetrachlorid(*s as SU'h *'^**1 Ti(.M.i. 

J)r. /\. P, Itinmnwlhan and Dr. L. .1. Pumdan 
th(‘n presented a- paper on tlu^ fiirtluM* exleiision of 
the ultra-viol(*t spectrum of the sun. The; 
present limitations due to tho ultra-violet absorp- 
tion h.aiid of (tzoni? and of oxygen were analyscsl 
in detail, and it was shown that the heights 
ac(*(\ssible with pilot balloons must he .sulliciimt for 
(•he object in view. Accounts of tin? sp(*ctro.scopic 
methods of (*stimatiiig the amount of ozone 
present in the atmosphere, and of calculating the 
height of ozone layer were also given, 

A keen discussion followed in wliich Prof. 
Ptnntm enqihasised that generally in lilting a 
disp(*rsion formula, the possible extsteiice of hands 
in lh(? extnune ultra- viohrt should never bi? 
ii(‘gl(;cfe(l, !}r, referred to the m(?thods 

of deteriulning the temperature of t'lc? ozone layer 
as being about 5t)(l'\ Dr, Pithtitnaffuni in comdiid- 
ing the disiaission complained that most reports 
about, absorption spectr.a did not iiieliide siillicient. 
details such as vapour pressure. 1i?mpei'ature. eti’., 
ri‘qiiii*ed to e.stimate the amount of suhstaiice 
t iiiployed, and consiMpicntly lli's publisln?d results 
(‘oiild not- he iisi^d for iiirdcMirologic.-d purpo.s(>s. 

Prof. /{. Stioiuvt presiuiled a hiciil ac(‘ount 
of lh«? pre.sefit state of knowledge regarding 
band speidra in general, and (!xplaiiied how' a 
eoiiiplete aii ilysis of hand spi*ctra of diatomic 
moleciil(?s with the lielp of Franck-C'oiidon dia- 
grams, gives values of the dissociation emu'gy 
ill both Uie excited anil unoxciiefi states, and 
the harmonie and the anharm mic factors of 
inter-atomic forces. The anoinalous ca.ses wliere 
the energy of dissoci.-itiori increases with (ho 
r?xci(w(tiori state, and indeed so that, the mole- 
cule in its ground stfiti; might coii.sisl of excited 
at4^mis, correspond to molecules with free valen- 
cies : tho usual normal cases correspond to 
saturated compounds. Tlio dissociation of inolo- 
i*ult*s and tJieir absorption spectra w'ore t-lien 
di.scussed and illustrated with the cases of ly, 
CO, CO‘j and tie* silver halidi^s, and it was 
paKiciilarly shown how AgCI in the vapour 
state must be a co-val(?nt molecule, and not 
made up of ions like 11(1. The absorption 
spectra of the alkali lialides and of HeO and %t\0 
and the anomalous cases with free electron 
yaleiici(*s such as NO, ChiF, (klF, were described 
in detail, with their Franck-Condon diagrams. 
It was postulated in this connection that in 
crystals also, tliero are co-valent links between 
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rnolKCiiles, and that aiudi a postulate will explain 
the high melting point, etc. 

The spectra of many triatomic molociilos such 
AS cadmium, zinc and mercury halides show 
continuous absorption. 'L'lie atoms here are 
c6-valcntly bound, while in Pbda they can be 
shown to bo electro vuleiitly bound. The spectra 
of SOs, p 2 Sr,, P( 'l;,, were then described. 

They could be divided into two groups, the one 
such as SO;), and PCMs in which the optical dis- 
sociation energy, is etpial to the tbernial value 
Dt, while in the other, such as PtJl.-,, is greater 
than Ox. 

The vapours of organic molecules such as CS., 
show the plienomenon of predissiiriation. I n ( '1 1 ;,d 
and other alkyl chlorides, the continuous 
spectrum is independent of the alkyl chloride, 
blit the band spi^ctrum dilTers from case* to casis 
and should therefore correspond to the c x link. 
The calculated friMpiciicy for the link in the 
excited state is 1090, the corresponding Hamnn 
frequency for the unexcited state being 1210. 
Piom the spectra of ethylene dibi'oinide, there is 
evidence for the interaction between the two 
r— Hr linkages. After a brief account of the 
absorjdion spectra of organo-inetallic irompounds 
the speaker discusseil the intercKtirig results 
obtained with molecules in tlir; state of srilution. 
Here in many cases as with zinc iotlide in alcohol 
the ty|»e of binding gradually shifts from co- 
valent to clectio-vah'iit. witli increjL«ing dilutions 
presumably due to the inlluimce of the ilipole 
Held of the solvent molecules. When other salts 
arts added to the solution the positive or negative 
ions thus introduced cause characteristic shifts in 
the band iiiaxirna. The iiifliieiice of tlie foreign 
ion can bo eit lu'i* of tin; nature of a Stark I'lToct or 
of a change in t he intermiclear distance. 

The theory of complex salt s was next considered 
and itwasargui*d t hat tliere could be no co-ordi- 
nate linkages h<*re, but only the usual type of 
CO- valent links. Tln*re can be no octet rule in 
gimeral, ami all the pliononiena of valence can be 
explained on till* basis of difTereid grades of the 
same kind of linkage, r/r., co-valent. There c.aii 
be no siiigli! electron link, and the su|)pnsod co- 
ordinate link hirmed hy the lone pair of electixins 
in the nitrogen atom is not possihle, as these 
electrons are botli of 2s typtj, and Avith a neutralis- 
ed s])in. 

A iirief discussion ensued, in which Dr, (Uiv’nidit 
litiu pointed out that the cvidcnci^s for tin* exist- 
ence of co-ordinate links were quilt; consitlerabh'. 
'The low (lipoh* nioiiumt of 00, ami the fact th.nt 
Ni (00).j had no moim^iit pointed to the existence 
of a co-i»rdinato link hctwceii (7 and O, in atidititm 
to the ordinary double bond. Wil h a few more 
questions by Prof, Venkatrsarhar, Dr. Krishnan, 

, and oilitu's, tbe discussion was terminated. 

Dr, K. iS*. KrtHhUiin i\wi\ presented an arcount 
of the extremely inttMiisting results that lie lias 
obtainetl in collaborat ion with Mr. Srs/ian on the 
abHor]>iion spectra and fhiorescrenct; in single ci vs- 
iuls of several organic siihstanccs containing a 
niiinber of benzene nuclei and in i>otassium nit rale 
containing the flat NO»-ion. The absorption in 
the two planes parallel and perpemli<*ul:ir tri the 
flat molecules showed c;liaract«*ii'dic differences. 


This suggests that Hu; quantum efliciency of plioto- 
dissociation in such erystals may depend upon the 
polarisation of the light employed. A particularly 
interesting finding w’as that traces of impurities 
such as naptli.accne in diphenyl were also oriented 
in the crystal, and their presence was cl(;arly 
bimight out ill the analysis. 

Mr, T. S. SuMutrayo reviewed the present posi- 
tion of our knowledge of the band spectniiii of 
mercury and gave the results of a new vibrational 
analysis of five of the band systems wliicli removed 
the discrepancies between the n^sults of tlifTerent> 
investigators. A rutluM* unusual fact pointed out 
by the auHior was tliat. vibrational levels with 
vibration quanta which at first Increased and 
then converged to zero wen; foiiml in the eoiiimon 
grouml levid of these bands which is accepted to 
bt! a (^S„-{ state; the other results were, 
however, sliowii to he in accordance witli Ihcondi- 
cal expectations. Since a staldc molecule witli a 
strung binding was not to be expected in the case 
of van der Waals forces alone, the explanation of 
the levels rev(*aletl by the* iii'w analy'^is was to be 
the subject of fiirtiuM* investigation. 

Tn the discussion tiiat followed Dr. Stimuel 
remarked that since it is iliiliciili to accept 
that the stale i;ouId possess such 

vibrational states as those discovensl by tlie 
author, one iiiiglit possibly get ov»*r the ditliciilty 
by asKUiuing the grouml state to be a ("H-i *sj) 
slate and the otliers to b(‘ also (-‘P i states. 
Mr. Sifhbarufffi replied that I'vi*!! Iu‘re there would 
be dilllculties since mercury vapour is known to 
be monatomic. 

Mr. ytttjrmiranath gave an account of the 
refiniMl nu;f hods that he has de' idopi^d for calculat- 
ing the frequencies of Iri-, tetra- and other 
poly-alomie inoicciilcs 

Dr. M. A, (juvintia lion then presenleil a paper 
;m the comparalive study of the Itamaii spectra 
of benzene and pyridiiu; and the conrlusions 
that could he drawn regarding the frequencies 
and modes of vibration of 1hi> benziuie molecule. 
The trigonal symmetry of the hen/.ene iiioleciiln 
was «‘mphasis(>d, and it was shown that the Kekiile 
dynamic modid for benzene was strongly 
supported by Haniaii sfiecfra liata. fn a dis- 
cussion that followed Pmf. liutnau and Mr, 
Saurmhaioilh showed I he niathematical difliculties 
in accepting these intiu'prctations wliicb are so 
wid«*ly supi>orled by Kohlrauscli and several 
otluu's. 

Mr, S. Kulkantl .Itilkar gave an account of bis 
exjierimental work on f he Ha man sped ivi of several 
organic com pounds, and the elahorali; precautions 
taken with regar»l to tin* purity of the substances 
employiMl such as cycloliexane. 

(ither papers presented to the symposium wore 
taken as rend. S\r C. V. linotuH iii winding up 
the .symposium thanked the several contributors 
and tliose who took part in the tliscussions, and 
nderred in p:.rticiilar ti> Prof. It. Samuel whoso 
i;iithu.si;istic eo-operation in tin; ))r>.eeedings made 
the symposium such a great success. It. was also 
announced Hiat all the ])npers presented in tlie 
symposium would bo very soon published in the 
form of a monograph. 


AT. A.H. 
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Micro-Climatol(^ in relation to Crc^s.’^ 

llj K. J. Kalamkar. 

{Agricultural Meteorology Branchj Poona,) 


TX a rwrent nole^ tlic impoiianco and scope of 
■■■ micro-crniiat(i1o^;ical stiidios wore discMissod. 
The present note is a coniiniiatiuri of the above 
with special reference to conditions inside crops 
as coiri))arcd to those in the ' open *. 

iNFI.ITEXCK OF VK(J ETATIOX OX MK'JIO-OMMATK. 

Not only does the cliniate of a ]»lace determine 
what, crops or veyetalioii would 1 lirive there, but 
also the latter in their ttirii modify tho climate 
and in particular the •* micro'climatt; 

The intUicnco of plants on micro-cliiuatci** 
would depend upon the nature of plant surfaces, 
the convective processes in the iiei}i:hboiirhood of 
plants and the hei^lit and den.sity of vejjfetatioii. 

A surface of vej»efation greatly altera the ther- 
mal conditions of the earth. 1*lant surface's absorb 
solar radiation. A part tif the absorbed enerpy 
is utilised in transpiration and photosynthesis 
while the rest of tlu^ ein»rpy poes to increase 
the toinpertatiiro of the plant material which also 
loses part of the (‘iierpy by emission of thermal 
radiation. Transpiration and evaporation from 
plant surfaces also play an important part in 
oontrollinp the distribution of moisture in the air 
layers near t he pround. 

The convective processes in the neiphbourhood 
of plants dilTer from tho.se in the open. In.side 
vegetation air movements are feeble and lo.s.4 or 
gain of heat by convectiv*? prot.'esses is correspond- 
ingly siipfU'essed. 

Apart fr<nii th<* direct. «*lTect of s<d:ir radiation 
on plants then; is also th<* shading effect of plants 
on the surface of tin? soil acconliiig to the density 
of foliage. This decreases proiinil heatirn;. 'J'he 
micro-cliniMte is inlliK'riced by the height and 
density of vepetat ion and tln'reforc by the stairc 
of growl ii f»f a particular crop during the growing 
season. Four stages in tla; evolution of plant 
climate may be bi-oailly distinguislKMl.- 

In tbu first stage the seeds hav<? ju.^t spi'oiileil. 
the ground is yet hare and so the micro-climate 
is not f‘ssen1ially different from that over bare 
groiirul. 

In the next stage, then is a lateral spreading 
simiiliaueoiisly wifh verfical ^-•’owth, with laaii- 
pletc sliading of the ground. The seat of diurnal 
transfer of heat is still neat the ground but the 
micro-climate differs fnim that over bare? ground. 
Till* temperature range at the ground is now 
coiisi(lr*rably reduced. 

In file third stage plants grow in height and 
foliage* is more uniform with hi*jglit. An intei- 
spaci* het.wer*n the groiirii] and fhe surface* of 
veg(‘tation is alst) created. The fop surface of 
the crop absorbs solar radiation iluriiig day and 
radiates heat during night. It therefore acts as a 
second active surface besides the* ground. 


* lieport of a l(*(!ture al. the Co11o(|uiiim, 
Jodoorological Oflice. T’oona, on the 2l>fh Jiiri'' 

^ L. A. Hnniilas, “ Micro-fMimatidogy,” (7nrr. 
ScL, 10:J3-.TI,2, 415. 

“ Von ^)r. Ifiidolph Geiger, " Micr.»kliina iind 
Pflanzenklima,*’ Handbuchder klimatolofjie, 1030, 
Bandl, TeilD. 


Ill the final stage, c.f/., in case of a forest, 'tho 
foliage near ground is less, the second active layer 
is raised farther from the ground and appreciable 
air movement Is possible in tlie intf*rspace. 
Miciio-Climatk' Observations inside Trops. 

Measuromeiits of air teiiipcratiiresatid humidity 
at various heights are being taken daily inside a 
few cro])s and in the ‘ojien* in the Agricultural 
Metoi»rologic*nl Observaf ory, Poona, at tlio epochs 
of maximum and miiuiniiin temperature by means 
of an As^mann Psychromider. Observations in 
the ‘ open *, jowar, and siigai'cane, indicate that 
while pronounced diffenmees are found in the 
micro-climates of f hes(* crops as compared to the 
‘open* at (he epoch of maximiiiii tern (xa'af lire, 
the diffcRmces are not so great at t in? epoch of 
iiiinimum temperature. 

Maximum Temperature I*b»orii. 

It may bo obsi*rved that attlie mnximum epoch, 
the dry bulb temperaf lire ill (he ‘ojieii* is very 
high near the ground and falls rapidly with height 
during clear weatbi*r. Temp(>i*afiiri* inside jowar 
near tho ground is lower than in the * open hut 
at highiu* levels it is slightly higher fhaii at cor- 
responding heights in fhe * open 

In the ea.se of siigareane (an irrigafed crop) (ho 
dry bulb temperatures near the soil are much 
lower than those in the open as well as those inside 
jowar (an unirrigated crop) and they have a 
tendency to increase with lieiglit. but even at d ft. 
it is about. 2" lowi.*r than t hat of the * open \ The 
large.st difference between ‘open* and siigari'ano 
jg 1 near soil, 5»5'^(’. at 2 ft., and al 4 ft. 

Then* is a tendeiiey for vapour ]>ii*s.sur«* to 
decrease rapiilly with height ami inside crops the 
moisture ermtent is higher at all hi*iglits t luiii in 
the * open *, 

Minimum T^:.^l eraturk Fpouii. 

Variation of micro-climate is miieh less at tin* 
epoch of inininiiim temperature. 'I’he dry 
bulb temperature ilecrcasi^s at first with height 
both ill flu.* * open ’ and inside erops and (hen 
begins to incr*ease, tin* level of iii\ i>rsifiii being 
about ir in tin* ‘open’ ami ahmit 2 It. inside 
Jowar ai. > sugareaiie. Ti*mp«*ral uit*s inside jowar 
and .siigairane are highi*r than in the * open’ hut 
lend to the open air value; al higlier lev»*ls. 

Vapour pL'essure*. in the ‘oiien’ is throughout 
less than that inside crops. In tin* ‘ opi*ii ’ as 
Well a.s insidi* jowai it. increases with height. In 
siigare.ine, however, it decreases with height in the 
IfiWi*!' Ii*vels hilt variation is negligible after 3 ft-. 
Vapour pressiir>-* inside sugarcane continues to he 
higher than in the * open ’ ami inside jowar at this 
epoch also. 

(’OKKEIATION OF M lURO-Ch.lMATE OF CrOUS WITH 
THAT OF THE ‘ OFEN’. 

It would also he interesting to investigate 
whether the conditions inside crops could he 
expre.ssed in terms of tlnwi; outside. If the 
coiTfdat ions are high and signilleant, then past 
observations in tin* open may be adjust.ed so as to 
give conditions inside empH. Analysis of some of 
the re.siilts for tall crops show ihal, the tnorning 
correlations of dry bulb, vapour pre.s8uro, wot 
bulb and relative humidity inside the crops with 
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those in the ‘ open ’ are imifomily liiKii) whereas 
those for the afternoon are siuallor, c\spocially at 
lower levels. 

Furtlior studies on these lines and for different 


crops have to be continued at a f«?w repres<jnta- 
five centres before definite conclusions could be 
drawn. Tin? results oblaiiied so far are being 
discussed in di'tail elsewher<\ 


Agricultural Education in India. 

By Dr. B. N. lyongar, n.A., pIi.d. (Gottingen), 
Dejmty Direrlor of Agriculture, Bangalore. 


^IIE sliort note on tlic above .subjeef by Mr. 

Agarwala published on p. :i:i of July issue of 
the Journal tempts me to make a few observations. 

iioaving aside the post-graduate institutions at 
Pusa and llangalore incntioiicd by the author, all 
other institutions may be said to serve the 
purpose of training iippta* and hiwer subordinates 
to various Agricultural Departments in the 
country. Tbougli Agriciilturial (Jollegi's were 
established with a view to train up practical and 
schintiflc agriculturists, they seem to have failed 
to attract sons of the landed gentry who by virtue 
of their ])o.sition and wealth may rea.sonab1y be 
expected to go hack to their estates, run farms on 
modern lines and thus set examples to their 
tenants. Unlc\ss the Zainindars and largr» e.state 
owners realise their duticts towanls their tenants 
and set an example to them by running a borne 
farm themselves, agricultural im|)rovement in 
this country may not go forward at a sutticiontly 
rapid rate. It is well known that most of the 
agricultural improvements brought about in 
Kngland and other Kurnpeaii countries are mainly 
due to tin? elTorts of landed gentry in lho.se 
countrh's. Kven to>day, it is private land-owners 
in England that are leading the country in the 
matter f»f st<iek as w<‘Il ns plant breeding. Even 
in the esiablLshment of re.search institutions, 
private ])eoplc gave the lead in Englarnl as is 
well known by the history of UoMunusted, 11m 
pivmier re.searcli institution of the worhl. 

The course of .studies followed in Agricultural 
(lollcges of this country nmy be eminently suited 
t-o train good .agricultural demonstrators fur 
the siibordiiiele services. Still it .sei*ms to be 
defective in a few essential points. The 
economics of agriculture are taught on farms 
whfM'(ttlie plots are neces.sarily small and co.st of 
cultivation cijnsi‘((uently liigh. The practice in 
.Europe is to ask students to go and work on 
pi'ivati* e.states which are run on business lint's and 
get cert iticates from the. proprietoi*s to tlu' effect 
that the students liavt* wf)rked satisfactorily and 
understood tin; economics of cro[i production, 
management of labour, etc. Till sucli places of 
practical training an? established by private 
4»ei‘sons in this country, it seems desirable for 
every Agricultural Department to run at least one 
farm on comiiierciul lines making use of the 


siicces-sfiil results of all experiments to show their 
money value by praetical deiiionstratioii and not 
lueivly by prop.aganda. 

Such a stop naturally brings with it a change in 
tilt? coiirst? of studios. \ tht'oretical eoum? 
combined with practical dt'iminslrations and 
ph'iity of work.sliop jiraotico in iiiodern ngri- 
cull iiral iiii]>lement.s and machinc?ry should bo t he 
main feature in tin? early part of tlie (;our.se, Tlie 
practical coiir.se to bi? followed later on niu.st be 
devised for two kinds of students: lo) sons of the 
landed gent.ry to enable them to go hack to their 
own I'stati's and hocoiiu* leaders in their respect ivo 
areas, (h) people? who d(‘>!.iro to t a kt' up service as 
demonstrators, farm nian.'igers and such like. 

At pri?.SLMit, firactical work such as ploughing, 
forms HU examinatitm subject and a certain 
amount of proliciency is expected in it. Suc*h 
practical cxaminatioii.s .should bt? modified to suit 
various typi;s of students, tlusl as KiigiiuMU'S are 
not examined in the pr.icticul work of road 
making, trench digging, brick making, wall 
eonstruction, mortar grinding, etc., too imicli 
stmss on proficiency in praet ical field operations 
of agrieulture does not seem to bi nect*ssary in 
the ca.se of thf'.se wlio are t.. manage i.>states and 
ail* not expected to do the work themselves. 

The second type of institution is tlie agricultural 
school where boys of the cultivating ela.sses get :i 
training in tlie theory and practice of agriculliire. 
Tliey an* mostly vern.'icular schools, liven in 
lhi?se schools much time should not he spent 
on operations wliicli the? hoy.s can learn from their 
eldiM's on tlii'ii* own fields. .\s the European 
farmer .say.s. boys niii.si be taught tilings wliicli 
they cannot learn in t heir own place, e.f/.. about 
modern iin|>l<‘nii‘nts, new nianun?s. methods of 
sccil selection, etc. Even in fhe.se vernat?i]lar 
sehools, a largi? in.'ijority of students seem to 
be from iion-agriciilt iiral clas.s(*s and go tlirough 
the ciairse simply wit b the obj<*ct, of gi*ttiiig into 
the lower ranks of serviee. ('onsc'tpieiiily, steps 
have to be taki'ii \n attract b«)ys wlm will go back 
to cultivate their own lands and practise an 
ifitcn.*<ive systiMii of agriciilt urt*. 

It would be .seen from the aliovo tliat the whole 
systviii of agibniltural education needs to be 
overhauled to suit various types of stiubmts that 
arc to be beiictiteil by it. 


Himalayan E3q)editions, 1934. 

fPHK two Himalayan Expc?(iition.s. 'vhich at- of his companions and a retinue of portei's. befoi'o 
* tempted to negotiate the unconciucrod peaks tlioy proceeded very far. Another Expedition 
. of the Himalayas, have both been afi.inibmcd. The whieli was organised by the Tndian Himalayan 
German Expedition, led by the well-known Herr Expedition Club, diil nut materialise, us it is 
Willy Merclo, was given up under tragic circum- understood, necessary permission was not granted 
litances. the leader having met his end with three by the Government of India. 
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International Commission on High Dams. 


flO First (Jon^rcrsH of tiiis Ooiii- 

inission was hold in Stnukliolin during Juno 
and duly A niinibur of vory intorosling 

paptM's n?;ul by rucugniKOil aid'lioritiiii.s on tins 
Riibjoci. Tlicso h.'ivt* now Im^oii piiblisliod as Iho 
PmoiM' lings <)f tlio First Congress in five volumes 
under dilTeront. sub-heads. A sliort roviow of iho 
papers di>aling with Ihe sub-lie;u1 “Study of 
Physical Laws (jioverning infiltration of Water 
thmiigh Karth-h'eld Dams or .Masonry Weil's on 
Sand Foundation ", is given below. 

With regard to the dilTi*rerit forrm in which Ih 
water appears in tlie eartli, the classification 
adopted by Ziinker*^ is iiieritioned and in (.‘ 0111100 - 
tion with the .s.aine it is (disiu'ved that t he following 
forms with reference to the niovruiumt of wiitcr in 
dams niii.st be (‘xaiiiiiied : 

1. Till? truif seepage flow, that is to say, the 

inov(‘inent of water which place 

(^xehisiv(‘ly under the influence of gravity 
and friction. 

2. Th(^ (|ai>illary seepage flow in whicli, in 

addition to gravity and friction, capillary 
forces alTect th(s movement. 

'IMm* flrst ca.se oisMirs when the flow is below a 
masonry weir under .sand foundation or such 
other cases where t here Is no friMi surfaci* of water 
in the .sand mediiim. 'flie .s(M»pago flow is a 
])otential flow and (tail be treated mathematically 
according to the laws of potential theory.- As is 
shown by many tests** Darcy's l^aw holds gooil for 
this movement. Special eiiiphasts is givim to the 
electrical method* of iiive.stigation, which can, if 
necessary, be supplementeii by trials with dam 
iiio(h‘ls through which water is flowing. Tin* 
theoretical flow proei^ss can In* completely and 
fully deduced from a coiiiplete flow iliagram 
showing the network of flow and potmitial lines. 
The voliiine*"* of water flowing below a iiiasonry 
floor can also hi.> cah'iilated. 

* F. /linker, Htnnibuvh (hr IMnihhrc, liKIU. 

6 Md. 

2 Ph. Forchheimer, Zur f! ruiitltraftsrrhfurfiHmj 
navh Isolhvnniitrhvn h unruschifrcu, Wien, IfllT, ’ 

•* '111. Itehbock, “ SickerwasserlM'wegung im 
tb-dreir-li." Petwvvduiii^ uf Uu‘. (Uwrtrvus 0 / 

//if//i. yhi/as, lira. 

* N. N. Pavlovsky, The Throrif nffh'nunflwtttrr- 
Jhnv uiifhr H (fdrakrhumil Shuviurcs^ ILS. S, Jf. 
Leningrad, 11121. 

T. Sch.'ilT(U*n;ik and If. D.achler. VtrauchH- 
technlHvhv LiUuntj i:on 


When th(^ nKsliiirn through which water is 
flowing is not honiugcneoiis thi.^ problem is more 
dinicult; however, one can arrive at tlui niovn- 
ment of the water within (‘ach homogeneous layer. 
In addition to tlie usual boundary conditions 
which obtain with soils that are homogeneous 
throughnut. there mu.st also be taken into consi- 
dt'ration tin' condition for the transit of water 
fi*oifi one material to anotlior. 'IMie model rule* 
that, must he rom|)lied with, in .such eases in 
order to achieve similarity of stream lin(? dia- 
grams both in t he model and t.lie jirototype, is 
th.nl- the r:itio between 1-be (aMdVicient of p(?rm<*- 
ability of the individual layers under tln^ mod(d 
to be in .strict conformity with that of tlic 
corrt'sponding strata in natur(^ 

Two t-ypes of flow are to be distinguished in 
(mnnectioii with the* capillary 8(*epagc flow : — 

(a) Tins accompanying capillary flow— ibis 
refers to th.at movement of tlu! water 
which occurs in the .strip of soil tliaf lies 
above the y.oins of the fr(*e .st'epage flow. 
(/>) The (^a(uUary seepage* flow -in tliis easi^ the 
water is always free, that-is to say, it does 
not nil tliif wln.)li‘ of the pore space. 

Tin* law.s governing tlii*.s(* typi*.s of thiw are .still 
entirely unknown. For tin* builder of enrMi-lill(*d 
dams, it is abov*' all t-liings very important to 
know the correet position of the se(*page lirn*. It 
lias been .slnnvii’^ that- for siinph* ea.ses the 
theoretical tlo‘,v diagrams agri*e with tin* condi- 
tions in a model ainl one may (*xpeet that this 
agre(*meiit will be maintained to a siilYicieiit 
d(*gree in the atrtiial darn. It is stated t hat tlio 
capillary flow acts tpiite dilTereiitly in lln' model 
and tin* prototypes and as a rt*sult tin* laws for 
iinid«*l naturally lo.se their valiu* unless it is 
])o.ssih1(* to apply tin* s.'liiii* model laws for the 
eapillary flow. This would la* possible* if a 1ii|uiel 
i.s iisi*el in the* me>elel ilie eapillary eh'vatieui of 
which was e*(|ual le> 1/a(h (a the* -.c:de ratio of 
the* model) i»f t he* e'apillary <*li‘vatii>n in the .soil of 
the* prototype*. 

N. K. Dosk. 

* li Dachler, (Ut(*r SU'lxvrwnHSvrslrumuntfo^i in 
tjVHf'h ivhhJvm mtiUrinl. 

^ IJ. Keirner. bJrfbrHi'hn ntj der PhynihitiHchen 
f,V/fc/-c, navh wrlchcn dir. Durrhsirhrrunff dcs 
Wns-sers, dnndi (*inr urdvr durvU dm 

V tdrnjrnnd shdtfindet, 

* U. Dachle*!*, Drr Sirkenririjnnii in DammbUs- 
rhnufjen. 


International Conference of Physicists. 


TTNDKIl the auspieri.*s of tin? Iriterniilional Lnion 
^ of Fliysics and the Pliysicnl Soeie'U a Poii- 
ferenf!e> will be ln*lel in Loiielon in 'October. 
Profassor Mijlilian and Lord Ifayleigii presiding. 
The biisine'ss of tin* Confe*rerice* will inrdiide a 
disciissicin on luielear physics, atii! a discussion 
on CGi'tai I aspccLs of the theory eif tee? soliel state 
of matter. There will also be proscmtiid to the 
Conference a report from the Symbols, Units and 
Nomenclature Ce:irimlssion of the International 


Union of Physics, liy the courtesy of the Presi- 
dent and tins Managers of tin* Hoyal lii.stitiition, 
theiiondon m(*etings will be ln*ld in the lA*csfuro 
Tbc*atre of the Institution. At the invitation of 
Lord Hiitlierford the (.'onrer(*nc*e will meet one 
day at tin* (-nvendisli I.aboratory in Cambridge. 
Among the 80 (*i;il events of (ho week will be 
included a reception by tins President and Council 
of the Hoyal Society and a visit to the National 
Physical Laboratory. 
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Science Notes. 


Al-KintlPn Theory of Colour of the Sky.^Mr. 
Zaki Uddin of the Sfusliiri University, Aligarh, 
writes: — “C. liiDokelmunn {(feach. der AralnHehe.u 
JAltirnlnre^ Vol. T, X). 20*. I) lias niontinnod only a few 
nf tlie surviving irianiiscripts of Uio great Arab 
Philosopher and Scientist \aqub b.lshaq al-Kindi, 
who ha.s written about 200 treatises on various 
subjects of .science and otli*?r hranchc.s of know- 
ledge. Out of these manuscripts one No. MS\SI. 
Sed. Arrh; A. 22, p. 274, pres«‘rved at the Hod. 
T jhrary at Oxford and at Constantinople Aya Sofya 
Jiibrary MSS. No. 4S22 is not only imiKiriant 
for a student of modern science but also interest- 
ing. This MSS. deals with tJie ex]ilanation of the 
blue Cfdoiir of the sky, and is the lii'st inanii.script 
available for adding to our kimwiedge regarding 
the the»)ry of colour beiwf^en tii($ age of the (Iw'ek 
Speculators and the famous Arab Scientist, Tbn- 
al-llaitham ( Allia%en with iiatin name). Although 
a nuinher of si)eculaiions n^g.-mling tin* cause of 
the colour of the sky can he found scattentd hero 
and tluM-e, it was not before al- Kindi that .an 
autlumtic explanation was given. The important 
tnaitisi; nf .Arist-otle (Opusciila, Oxford 1912) 
dealing with the (leneral tluKiry of colour does not 
contain iiiiich about t his problem. 

** llocently tiu* MSS. has Ikmmi edited and trans- 
lated into lOnglisli by Prof. Dr. O. Spies. Professor 
and (.■hairinan, D(?|)artmcnt of Arabic, Muslim 
Univei*sity, .Aligarh, and by me. The translation 
if^veals a number of interesting points and it would 
bo worthwhile to consider and compare the * old 
erudif id(*as * of the anci(uit.s with the modern 
view. 

•‘We know to-day that the colour of the sky 
is due to the dispersion of Die rays of the sun by 
the atmosphere. This is the re.siilt of Die iiivc.sii- 
gat ion nf the modern physiirists. ** 

When we read in th<* manuscript r)f al-Kindl 
the following, we r.niinot but .appreciat'O ‘one of 
( he twidve greatest minds of the world ’ (according 
to (\ard:ino);— 

“ Now above us, shadowy air has become visible 
on that what light nf the eart h .and Die light of the 
stars mixes cfdour in the middle of the shadow and 
light and that is t he blue colour. So it is evident 
that this colour is not Die colour of th(> sky but it 
is a idling which is exposed to our sight.*’ 

A d«»iailed account of the theory of colour of 
al-Kindl with the original text and translation 
will be ])iil)li.siied elsewliere. 

( ft would bn woi'MiwIiile to draw the attention 
of t he students of optics intero^teii in the work of 
Ibn-al-lTaithiani to the Uorpiis of al-Kitidrs works 
discovered by IF. Ritter {Arrhiv Orlcntrhu, 
l*rague, llV.V.l, pp. 292-272) and by me at tiie 
Oriental liibrary at Patna dealing witli tlie Dieory 
of propag<atum of tin* rays of the Riinliglit. Tlie 
later MSS. entitled “ risala fi Tniitarih ash-shiia ” is 
a copy of an older MSS. of the “ niadrasah al- Kami- 
lla ** at Cairo, and was copied in the SDi century 
A. FT. Ft would be intepe.-4ting to piildisli a ir<ans]a- 

tion of Die sann*.)** 

« • * 

Eorlhqunke ht the (Uionl Zone,— An 

earthquake shcK*.k of great Intensity at itfl oiigin 
about 10,200 miles from IF mihay was reconled by 
the Colab.a auiamogra])hs at 7 lira 20 mts. I. S. T. 
on Wednesday, the ISth July I02F. It appears 


from the nnwsp.apor reports that the shock origi- 
nahsl n(5ar CVwta Rica in t in* Panama Canal Zone. 
The earthquake is reported to have eaiisod 
considerable lo.ss of life and dtamage to property. 
A coficndo work nsamtly built at a cost of 
£ 00,000, in INierto Ariniiolles was completely 
<lestroyod. 

* • • 

Aoialir Soviety of HeayaK- An ordinary meeting 
of Die y\siatic Society of Rengnl was held oil 
Monday, the tith August. One of the intf^ri^sting 
papers that was presented bidore the meeting was 
on the *• SaddharmapamuUmka : .A CollecDnii of 
F.-entiviI A.si;in Meiiioim nf Die IjOtiis of Die 7Yiie 
Law**, hy N. Afiraiinv. Fmm his study of the 
difTeiimt sets of the (.V*nlral Asian Manuscripts, 
the author distinguishes, according to the smipt, 
two groups of manuscri\>ts : (1) Tliose in the 
ITprhjhl (lupltt Se.ript, end (2) ilio.se in the 
Calliyrttp/nr Cprhjht (htpla Seripb. •* From ( he 
coiiiparisou of Du* riilTi^rent sets with other 
Central Asian Manuscripts and with the Indian 
cpigraphic monumenis, the aiitlmr as.signs Die 
lirsb group to the r>tli«0th centuries, and the 
second one to Die 7tli century, A comparison 
with (7ilnese ver<iions pm'inits to a-isign the 
recension of the text represent eii by the Is^t group 
to tli<? 2rd century .V.D. and the text of the 
C^alligraphic Upright Manuscript.^ to Die llth 
century. Up to Dio present cdiiefly manuscripts 
of the latter group have been piihiished or made 
use of^ (like the manuscript of tin* Ribliotlii*ca 
Biiddhica Fdition .stiitlied by Kern). Dio.m* of the 
first one arir comparatively little known. 

*• The present colleetion cont iiins Dn* remains of 
f/irci* m.'inuscripts in the Upright (liipta Script, 
wlieriMif oiic(,A : I2.\ \\“ or 2.7 Frgg.) belongs to the 
oldest stratum (midille nf tlie ,71 h century), while 
the two others (R and U=-2UW\'* or 21 Frgg.) are 
slightly y«mngep going hack to the Otli ci*iitiiry. 
The manuscript in Die (' illigrapliic Upright Diipta 
(F)) is represented hut hy 2.\"N" ( -7 Frgg.). 

“The author has aild.'d, in an appendix. Die 
edition of five Frgg. of Die Miotiis’ fi-om Die 
»S'/f»mt.*ol lection (India Olllce Library, Jjoitdon), 
of which two (S. ], S. JJ), written in (he Upright 
(fiipta Script, arc tlii*(>e almost complete leaves, 
while the rest are important from the liter.ary 
point of vimv, giving nearly the sa.m^ text as some 
Frgg. of the Otarii Uollectiou. 

*• The author has, in his ])apcr emphasisi*d tho 
far-going deviations of the (’enf ral Asian recen- 
sions, as far as the l.angiiage is concerned. 
manuscripts in the Uprigiit (iiqita Script are 
written tiirougiiout in mixed or Ruddliist Sanskrit, 
i.c., represent, a Prakrit b;is.f overlaid with «a 
faint Sanskrit varnish, (’onsidfuing the impor- 
tance of this form of speech of which no Ruddliist 
text is fr''e, the author h.as compiled a grammar 
of his texts ilealing witli both Die Phonology and 
Morphology ; ho has tried to assign tlie proper 
place among Die Prakrit' 1 inguages to the dialect 
to which Ruddliist Sanskrit goes back. Sucli a 
gr.amiiiar will be useful to any student of 
Ruddliist literature, a systematic treatise on tho 
subject being batlly larking. Our prcsimt 
knowledge of Ruddliist Sanskrit is c.onfltied to a 
few accidental notes in the editions of Ruddliist 
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toxts (not to of 1{;iji>n(lralii1;L Mitra’s work 

of tlio (*nrly oi^litios wliiali ia out of print)." 

« • • 

An f^nntnial Mvleor. Mr. Ziiki Uddiii of Ali^arli 
IJiiiviMsity writ<‘s : On Monday, tlio tJUrd .Inly 
liKM, at an unusual lucdoor appis'iivd 

ahfivtf ( lifi rlniiils that hnv(‘i‘i‘ti ovor 1ht> linri/.cm of 
Aligarh. Thu iiirtufir slartiMl from South-Wust 
and travullud South- Mast at about oO*" with 
iiriiiHual briliianuc. liKhtiiif' tliu pfround for about 
ir» KiMMmds. At thu bouimiiiifF it appuarud liku a 
ball of tin*, t hat aftfM'wards dovulofuMl a sfiiiir<; ttf 
oxtraordiuary li^hl. Ijuiur on, it bu^an to omit 
brif'ht bluish li^lit. and just bofon; disappoarinu 
incnNisuil in brillianco and split into two portions 
at about from lioriztm. It is said havo 
fallon noar llapiir about 111 niilos from Oolhi. 
This plionomonon ibs»*rvod .^xtronioly 

abnormal. 

Snt/nr Ftninstn/ in Tmtitt, lUR'i-'.iR, -Hrvieir by 
IF, Sriraxltint, - |iurin>' tho last fow yoars 
tho HU^ar imports to India havo rapiilly 
dooliiiod as a rosult of tho ^niwth of Indian sii^vr 
industry which lias incroas(*d tho protluction of 
wliilo supir iitidor t ho voiy favourabh* pnitootivc* 
tariffs. Almost c*a!val witli tho risi* of factory 
industry tho ‘ Kliarulasari ' <ir opon ]ian systoin 
has also itzpaiidisl and its prodiiL'tivi^ tiKuros havo 
boon mounting’ in tho rooont yoars. ItosiiKs on 
tho aKibailtiiral side an* also niarkod. AllhouKli 
tho noroaj'o under cam? has incroasod by 10**,', cam* 
proiluotioii iisolf has risen by about <10% whlc?i is 
duo t«» tho inoro.isiim a<toption of improvisl vario- 
tioR of cane. An examination of the sii^ar produc- 
tion figures for tho last thirteen yoars shows tho 
lionolicial <*fTor?ts of tin* tarilTs on tho industry 
which has suddenly incroas.*d the out]iut of sii^ar 
at tho closing yoars of t he said period. Also thorn 
linR boon an iiicn^nsf* in tin? number of now facto- 
ries erected for opera! i<iii. 

Technical an I scion! ilic work on cane bre(?din^ 
at till? t’oimba!ore S!arKm has produced several 
improved varielies of oano now bein^ adopted in 
the dilTereii!- provinces with sucee.ss. Some of tho 
varieties (V) and (’() *J!)!l have been rceoj^nised 
in Queensland and Xatal as disease-iesistiii}>:. 
.Anion;' the other variidies may be mentioned 
tH> ‘il'd in U.r.. tH) 2uri, 22*1 am 1 2Sri in Ihinjab, 
21*.! in Madras which have bei*n extensively 
pfmwn and found to be v«*ry satisfactory in the 
wspective proviiici;s. 

Total suvear machinery imports diirinc: 19*12-2:1 
exceeded a ertin* and a half rupees, nearly tw»> 
thirds of this amount bein;' spent on ISritish 
machinery alone. Ainoiu' the oS newly ereirti'il 
factories two plants have been entirely buil!< in 
India and are (piite up-to-date. 

Due t-o the r«*ct>nt expansion of the home 
industry not only have the imports of sii^'ar. both 
bydand and sea, diminished and total home ]>ro- 
diictioii risen, but t hr*re was practically no oiipoi>t 
of yiiror ja;'«ery from mM^'libouriii;' countiies. 
.Tavii has siilTi»re;l in her su^jar trade by the Indian 
import duties is also by t In* Sino-.lapanese conflict 
in Manchuria and K.n^'lamrs relinipiishin;' of the 
Hold Standard. As a result of tin* a••>•umulatiorl 
of largo stf cks measures of restrictimi of product ion 
and centralisation of selling control were mlopted. 
(hiba also had to face a Revere disappointment as 
even the Dhadlsjui agreement failed t.o rnis<* the 
level of prices and * 'uh;* hising a large share of her 


American market had also to close down oO out of 
1H:1 centrals. As compared wit.h the previous yi*nr 
there was a decline of :b2% in the total world 
sugar pmdiiction there being a Mi*t% fall in 
Kiircipe’s bec?t sugar alone in 1 9:52 -.'12. 

The prospect of Indian Industry is hopeful 
espf*(*ially in view of the check which the fear of 
an iinheiilthy (expansion of the industry iindt*r 
vei-y favourable tariffs has receiv(*d fnjin the new 
excise duty levii?d by the Clovornment. The 
pioblctn, how'cver, of raising the Indian sugar 
c<in.siirn|diori which has remained at a very low 
figure has still tf> ho faced, otherwise tlie imiiistry 
is threatened with the evil of over-production in 
the course of a few years. 

* * * 

According to a report, in the Chomival Ayr tho 
Maharaja of Kolhapur has granted to a liritisli 
Syndicate the monopoly of commercially utilising 
the mineral deposits of tin* State, especially 
bauxite. Tlie Syndicate will be foinied by the 
promoters of the schiam* and it is said that 
SirJlasil lllackett will be tln^ Managing Director. 
An important Aiiiminiuni Industry may conn* into 
existence in tin? Stale. 

* * 

A joint meeting of tin* Moci«.*ty of lliological 
Dlieiidsis, India, and the (j rant Medical (’ollege 
Pliysiological Society was held on Friday, 27l.b 
.Inly 192 1 at 2 '29 p.’iii. in tin* Dhysiology Tlieatre 
of the (irant Medical (^>llege wlieti Drof. 
II. If. Dasliir ri»ad :i yiaper on The (’heniieal 
.Meclianism of Respirat ion 
Major S. L. llhatia. Dean of the (irant Mislical 
(.V)llege, presided. 

* ♦ • 

Jiiovhemiritl Sorirty, CatcnUfi, —WUh the obj(?ct 
of the promotion of l>iochi*niical studies and 
research a lliocheniical Society has rccitntly been 
forim*d at (\alciitta. 'fbe Society was formally in- 
augurated oiitlietltli .liilyattlir* All-India Institute 
of Hygiene and a papei on the ‘‘Metabolism of 
(‘arolene” by Dr. 11. Abmed was i ad. It has 
been arrang«.‘d to bold inonibly meetings for 
biochemical discussions atnl reading of originjil 
papers, reviews, etc. 

'file first (’ommittee of the Soci(?ty has been 
composed of tlie following: - 

l>rn». N. M. llasu, lit.-Dol. T. D. Iloyd, 
Piiif. Sudliamoy (ihosb. Prof. J. N. Mnkliiu-jeo, 
Dr. II. II. Sen, Rrof. II. K. Sen, Prof. II. K.ik 
Wilson, with Dr. II. i\ (iiihaas Ilony. Secretary 
and Dr. II. Abmed as Ilony. Tn*asui*er. 

The Society has .aireaily evokeil an all-roiiml 
response as the lack of a common meeting ground 
has lieeii felt for some time by the local w^orkers, 
ami sucre.ssful meetings are being held. It is 
bopi*d that the Society will help to advance tho 
cause fif Hiocliemistry in India. 

Itoyaf fnnfitnir of Srirnrr, Hoinbay. — .Mr. K. II. 
Vakil, .Mi'inber of the Advisory Hoard of the 
Institute, specially visiti*d tlie [nstitiite to iimpecfc 
the reseai'cli eipiipmeiit. 

The Tnsiitiito was closed on 27tli .Inly as a 
mark of r(‘spect to the memory of Sir ('Jowasji 
Jebaiigir (Sr.) w'bose death took place on 29tli 
July at Poona, 'flu late Sir Oowasji Jehangir 
was 011(3 of tin; throe loading persons r(.*sponsib1(* 
fop the foundation of this Institute, donating 
.aliogotlior about Us. lakhs. A eondoleneo 
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resolution Wiis lUissud at a iuoelini( of the Mtaff 
aixl studentH. 

I*rof. (jiiiiijikar (Prof, of MaiheinaticK) is 
proreedin^ on a short l<‘ave out of India. Mr. S. 1). 
Manorikar, n.A. ((’autab.), will work during' Ids 
absj'hiui on leav»». 

Dr. N. U. Tawdo, it.A., m.sc., pIi i>. (liOiiditii), 
A. inst.i*., is appointed liectiinu* in PJiysics. 

* * * 

Cahfitia (hi ivvrsiti/.— it is understood that Mr. 
Syaina Prasail Miikliorjife, son of the late Sir 
.Ashiitosh Miikherjeif, has been appoint rsi Viec?- 
(Jhaucellor of tini (!aKailta University, in plaee of 
Sir Hassaii Sidirawardy whose term of oniee 
expires this year. It is also iiiidi.^rstood that the 
Syiiilieate of the University have roeoiiiineiided 
that tlie dcj^reo of Dortor of Sriviire he eoiiferred 
on Sir Siilirawardy, relirinj' Viee-dianeellor, at a 
speeial eonvoeation to beheld at the ( h)vernment 
liouse in the first- week of August. 

* * * 

Prof. 1.1. E. Watson, lately Pnihissor of (jeneral 
C.Miendstry, Indhin Institute of Sidenee, Ihingalore, 
has )>een appointed to the Raiusiiy M.(.unori:il 
(Miair of (Mieniieal KnginiM*ririn at University 
(College*. University of Jjondon, in suirei^ssion to 
Prof. W. E. (iib))s. 

« * * 

The Tenth Inti.'rziational Uxliihilion of fiiven- 
tions will be hold at the (Viilral Hall. West- 
ininstor. London, fniin Detoher :i to l.‘5, this year. 

« * * 

(inriidtu. Assor'nHon of Men of i:>rience and 
(*htj*tirian.H , — According t«> a report aiipearing in 
Nature, tlie Ninety-third Meeting of tlu» Ass<u*ia- 
tion will be held at Hanover on S.’pteinhcr 10—20. 
“ This is the first meeting under tin? new efinstitii- 
tiiui and an ini]u*(\ssive proclauiat ioii of Heriiiau 
Si‘i(.>iic(! is ch?sired. Exhibit ions and Excairsions are 
idanned. 'riie Exhibit ion dedicated t o * Deut sches 
Vedk — Deutsche Arbeit ’ is to givt? a picture of tin* 
history of (liM'inan race with emphasis on heredity, 
genetics and eugenics and also on i-heinistry as a 
domain in which intelh.'ctual leader.shij) is furid.'i- 
meiital for industry.'’ 

* * * 

Srrifita Malhemntira tScripta Arathe- 

maticji has ill the coiirsi^ of preparation a series 
of siiudi volumes to lie known as ** 'I'lie Scripla 
Mathematioa J.ibrary ". 'riiis series will deal witli 
the history and philosophy of Mathematic.s and 
with its r(?iatioiis to the other great activities of 
tlie human spirit. Eaeh volume will contain at 
least IMI f>:iges. Soiiii* oft-lie proposed titles an? : — 
(I) Poetry and Mathematics and other essays— 
by David Eugem? Smitli : (2) Matliematics and the 
(piostiori of (\)siiiic mind with other essays— by 
Prof. Uassius .lackson Keyser, ainl (H) Kahre arul 
Mat Inmiat ics and other essays — by I’liif, liCo. Cl. 
Simons. 

Scripta. .Matheinatica also oITi-Ts to any Library 
UiltuWii^free of vhartje, the following pamphlets. 
(I ) Thomas Jefferson and MatluMiuitics— by David 
Eugene Smith, and (2) The Meaning i-f Malhe- 
matics— by Uassiiis Jackson Koysei'. 

« • * 

The Progrena of liadio licHParrh ; llepoi*t tif Uio 
Ilndio I Research Don rd for the ])eriod, Ist January 
1022 to 20th Septernb»*r 1023. His Majesty’s 
Stationery Oilice, Ihicc 2s, Orf. net. (Post fn?e 
2«. Od.) 


Kni>wli‘dge of the work carried out- under I lie 
Hadio Kesearcli Hoard of the D<?pnrtnicnt of 
Sciimtitic and Industrial l{es(;arch is (‘ssential to 
anyone wishing to ko(?p abreast of advances in 
research on tin* propagation of wav(*s, direction 
finding, atmospherics, and improved methods of 
ni(*asurcmeiit at radio frequeiHries. The progress 
of the Hoard’s investigations on tlicse subjects is 
summarised fully inthe r(?ccntly piihlishisl Heport. 
« « • 

A new reaction for cantliaridine, applicable to 
its estimation hy colorimetry has been described 
by (leorges Deniges in a ])aper communicated 
t-i> tin? Aeadeiiiy of Seieiice.s. Paris, 'riie metliod is 
based on the colouration produced hy healing 
cant liaridine with formol and siilplmric iieid. 

Ill a paper cniiiiiiuiiicaleil to tlic Acadi'iiiy of 
Sciences, Paris, Veil ard lias described his ohs(?rva- 
tions relating to the periodic, destruction of the 
fauna of the rivers of tin? (Iraiid (Miaco hy varia- 
tions of salinity. “The lish die as tin? salinity 
increases through (‘vaporaf ion and are deposited in 
1 ‘tiormous blocks. Tliis is of interest from tlie 
g<?ological point- of view as it- gives a possible 
i*x phi nation, heller than any othiM' liypotliesis. of 
tlie formation of ecrt-aiii hanks of fossil fishes, the 
origin of which is otherwise dilliciilt to iiinler- 
stand."— 

* * • 

.1 AV/r Ceraiiiir W'an: o/ ll'a/cr Absorption of 
Nil, “ .\o property of Stoneware,” says P<*lix 
Singer {(Jhrinirat Age, DKH, 30 . 052), “ is of siicli 
decisive importaiici? for many of tin? purposes of 
the I'lnMiiical Industry as its degree of water 
absorption.” 'flie production id a new Kiiglisli 
ware “ Ali.’hemie ” (by Doultoii and (.’o..) witli 
no absorption at- all, can theri^fore he consid(*rcd 
.as an achievement of first- iiiiporfance in (’Jiciiiical 
Jiidiistry. ill spiti? of the repiitcil and resisting 
propi*rlie.5 of Stoneware, its extensive use was 
limited hy the water-absorbing properly it- pos- 
sesses. Tin* production of “ Alcln'inii* ” h.-is now' 
iinuh? possible tin? employment of the ware, 
fi'f^uly, in fooilstiilT indiistrii's, in all processes 
wlien? use is iiiad(?of liydi*ogen jioroxido or other 
per cotiipoumls, in tlie iiia mi fact lire of taps and 
such otln*r \)laiit accessorii's. in cht?iuical works 
and In several other industries where stoiiewari!! 
is usually c?onsi(lered tin* best, nay, tlie only 
material that can lx* used for certain apparatus. 
« « « 

We ackiiowlcfige with tliaiiks Hie receipt of I ho 
following ; — 

*• Nat ure, ” Vol. 122, Nos. 2,271 to 2275. 

•• 2’hi* Chemical Age, ” Vol. 20, Nos. 7S() to 731. 

•• Uaiiailiaii Journal, ” Vol. 10, Special Number 
and No. 0. 

“ ’Phe .loiirnal of Chemical Plivsics, ” Vol. 2, 
No. 0. 

•• Herichte dc. Deutschen C.-lieinischen (iessells- 
chaft, ” 07 laiirg. Nos. 0 and 7. 

“ Natural History, ” Vol. 21. -I. 

“ Journ.al of Agricultural Hesearch, ” Vol. 48, 
Nos. 5 and 0. 

* E.sperinieiit Station Hecord, ” Vol. 70, No. 5, 

•* Amt?rican .Journal of Hotany, ” Vol. 21. No. 0. 

•• .roiiriial do chimie IMiysitpje, *’ Tonic 31, No. 5. 

” Science Progress, ” Vol. 20, No. 112. 

*• The Science Koriim. ” Vol. 1, Nos. 1 and 2. 

“ Tlio Journal of Nutrition, ” Vol, 7, Nos. 1 to 0. 
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Tlie 1{(‘vii^vv of Scirniinc Liistrunu'iif s, Vf»1.5, 
No. n. 

‘SrioiiUrn! Irifliati." Vol. 11. No. 

■ Indinn Forest <*r. ” V^>l. IW), No. 7. 

■ iMiMliuo-.^iirKi^'Jil Siij'jr^'Mions, *’ Vol. I?, No. ll. 

■ Kor.si.'hiiii}^(‘ii uml Foiis»:Iiritt.<‘/’ JalirKaii^ 10, 
Nos. 17. IS. •mil 10. 

' .loiiNial of A^riniltiii'oanil Livestock in Inilin,*' 
Vol. I, l^•ll■^ 111. 

* Till? Indian .loiinial of VuiiTinary Suionce and 
Animal Ilushandry, ” Vol. 4. I'art II. 

'Indian Fori-st Wi'cords, '* Vol. XX, Fart 0 
( Fntoinolo^U'al SiM-irs). 


“The? Indian Trado .loiirnal. " Vol. 

No. 1 1*12 ami Vol. r\ IV, Nos. MOa to UOo. 
(iovt. of India Piibrniations : ••Forest Bulletin” 
No. sa (Sylvicidtiiral Series) loa 1. Fn)visional 
yield Taldi* for (^uerrus inratia Boceb. 
l>epaHnient of ('oiiiniercial IntelliKenea^ and 
Staiisties in liidi:i: •• MoriMiIy Statistics of 
the Production of (\*rtain Scli?utt?d Industries 
of India/' Mairh lOSl, Nr>. 12. 

•*.J<iiirnal of tin* Institute of Brewing?/’ Vol. .XL, 
No. 7. 

•• Scrijda Matliciiniticn, ” Vol. 2, .Vo. a. 


Reviews. 


IfASSKNKHNDK VXD liASSKNBKSCllIPHTI'i 
Di:it MKNStaiiiKiT. By Fndherr von 

Fiekstodt. (Stiitlsjul. VMM). Prien BM. 
7li-r)0. 

The niiiiiber of retilly nutlioritiitive text- 
books on Anthropology IssulmI so far is 
rtdaiively small and it has, llieivforo, ])eon 
a matter of pvat clitTiciilty for workers in 
this s(*ieiu*(‘. to j'ot to<jetli(ir the. iUM*e.s.sary 
information exeept by Avadinj^ throiigli a 
gn^at deal of seattereil literature in not 
easily aeeessible se.ientilie periodicals and 
various inaniials. Martin's ‘‘ Lehrbiudi of 
wJiioh a second edition wa.s published in 
1P2S, Waller’s ‘^Leitfade.iHlor Anthropologic'’ 
(lliao) ami Wilder’s “A liUboratory Manual 
of Anthiopoiiietry ” (1920) are amongst 
some of the most authoritative publications, 
but still there was the. necessity for an up- 
to-date and carefully prepared work dealing 
in detail with the veny important ((uestions 
of the dilTerent races of mankind ami their 
history. Such a Avork is the one. under 
n?vie.w, published by Prof, von Fiekstedt 
of Breslau University. This liandbuok 
diiT<*rs from tlie older works in that it 
contains as exact and detailed an account 
as possible of the complicated (luestion of 
the races of mankind, based on a careful 
study of tlie extensive literature ami the 
personal reseiirehes of tlie author not only 
in the laboratoiy but also in dilTerent 
continents. In addition to dealing with 
the . races under four major groups, vtz., 
Asiatic, European up to Sahara, Negiokl 
Africa and Oceania and the two Americas, 
the author has dealt with in detail the 
development of the various epochs of the 
history of the dilTerent rac(*s and their con- 
nections ^'ith the continental an-.I other 
changes. The author carried out a great 
deal of anthropometric measurements of tlio 
various races and 'uort* particularly of the 


primitive, tribes of India, and though one 
may not agree with all his coneliisioiis, the 
information in reference to these tribes, 
wliicli is incorporated in the volume, would 
prove invaluable to sludeiils of Anthropo- 
logy in India. 

The piiblic'ation is beaut ifiilly illustrated 
and the large numlxu' of specially prepared 
maps arid greatly to the valuo and 
iinportanci^ of tlie work. It should create 
a grc*at deal of interest in anthropological 
studies for Mie (carrying out of which cornHst 
lines arc indicated. 

B. P. 

Fi.inrKNTAHV l)VNAMi(?s. By K. 0. Gray, 
(M*acmlllan & To., Ltd., pp. xi I 211, 1931.) 
Price 5#. 

The author in Ids p'^d’ace stales that the 
book is intended for students beginning a 
University course in engineering or otlnn’ 
applied science* and tliat the subject is 
treated as an introduction to applied sedence 
and not as a branch of mathematics. The 
book deals in a particularly clear and simple 
manner witli the essential portions of 
partiele and rigid dynainies. The intro- 
duction of a few of the topics usually dealt 
Avith under statics ami a chapter on gyro- 
scopes form a Avelcome innovation. The 
treatment is anytliing but liaekne.yiMl and 
there are very few books of this sort wliich 
keep an eye to the practical applications of 
Dynamics in Fngiiieering. Tlie examples 
have been very carefully chosen, but one 
cannot get over the feeling that the majority 
are unnecessarily too numerical. 

fn such a well-trodden field where there is 
a bewildering variety of text- books differing 
from each other in their content as well as 
method, it is very dilDcult to assess the- 
value of any new book on the subject. This 
book, based as it is on the syllabus of 
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Prof. (3 ray’s lectures in the first year course at 
(ilas^ow University, maintains a wliolesonie 
balance between clarity and coinproliensive- 
noss. Although the autlior has not used 
the cahfiilus explicitly, he makes skilful use 
of tiie eoneept ions of the (Milciilus in depriv- 
ing tlie important principles. The (Jhapters 
on Friction and on Work, Power and 
Energy are particularly well writtiui. 

The get-up and printing of the book are 
excellent and the price too is ((uite reason- 
able. It can bo safely recomnKmded as an 
excellent introduction to Elementary Dyna- 
mics spi'cially suited for the Engineering and 
Pass courses in Matliernaties of our 
Universities. 

n. S. M. 

Tiik PiiAirricR ov Ahsorpteon Spkcjtko- 
piioTOMFiTRY. Ey E. Twyimiii, K.inst.p., 
P.R.S., and U. E. Allsopp, m.a., pIi.d. 2nd 
edition. Ml pp. Royal Svo. I() illustra- 
tions, bound in cloth hoards, June UKII. 
12^. i.Ul nett, I2.V. \UL post free. (Adam 
ILilgcr, iitd. London.) 

The subject of absorption spectroscopy 
has assumed such importance in both 
tlicon^tical and applied chemistry that it is 
pleasant to record that, although it is only 
a little more than two years since the first 
edition of this book appeared, it has 
already been found worth while to publish 
a new and completely revised edition. The 
book has been entindy recast and cnlargeil. 
The present edition is divided into two 
parts, the first of Avhich contains an intro- 
duction totlie theory of absorption, includ- 
ing a simple description of molecular spectra, 
and an account of various typi<*al applica- 
tions of absorption spectroscopy, in which 
the interests and refpiireinents of the 
theoretical, industrial and biological chemist 
have each been kept in view. An attempt 
has been made to in trod nee a much-n«*eded 
uniformity in the nomenclature of absorp- 
tion spectroscopy by .adopting that set out 
in the rnl ernational Critical Tables of 1929, 
a step which could prolitably be. followed by 
all workers in this field. 

In Tart 11, the technique rciiiiired in 
photometric measurements of absorption is 
describexl and explained. A chapter in this 
section discusses the conditions which arc 
necessary for obtaining accuracy in the 
various types of measurement involved, 
and this is followed and illustrated by a 
detailed ac^count of the principles and use 
of typical instruments which have been 


developed by Adam llilger, Limited, for 
spi?ctrophotonictry in the ultra- violet, 
visible, and infra-red regions of the 
spectrum. One of a number of appendices 
d(*scrihes a new method of applying absorp- 
tion methods in the textile industry which 
may have, far-reaching conserpiences. The 
book will be of interest to workers already 
engagcfl in absorption measurements: while 
to those to whom the subJeeJi is new and 
who are contemplating such work it will be 
invaluable. It could also be read witli 
profit by advanced students, both on the 
theoretical chemical side, and on the 
technical side of the subject. 

Satkijati*; Station Taulfw. Ey (L HI. L. 
Scott. (Edward Arnold & Co., London, 
pp. II.) Price 12«. lid. 

Satellite stations an^ a necessity in unsuit- 
able. country, where it is not practi(;able 
to choose main direct stations. Owing to 
the tedious calculations involved in tlie so- 
called ‘‘ Reduction to centre ”, endeavoui’S 
are sometimes made to avoid satellite sta- 
tions. As a result, labour and time are spent 
to alter tlie main stations, while tiying to 
choose places wliere insi rumenfs can directly 
be set up in j)r(‘r(‘ience to desirable pro- 
minent points that necessitate observations 
from a satellite station. 

The author of this volume has done great 
servicFi to the Surveyor. He lias, by the 
publication of these tables, enabled saving of 
time and labour involved in Reduction ” 
wliere False Stations ” ai’e introduced and 
has at the saint* time maile possible a free 
choice of suitable satellite stations. The 
tables can be used for easy anti tpiick retlue- 
lion, without, what is more important, 
sacrilicing accuracy. Where very groat 
accuracy is not rt»t|uiretl, a further saving in 
time anti labour in rt*tluetion fo centre can 
be matle by t he use of the graphical method 
explaincti in Appendix I. With the help of 
the disc onclo.sed in the pocket at the end of 
the book, correct ions anti the signs of correc- 
tions to be applietl to the observed angles, to 
get the anglt‘S at the Trutj Station, can be 
rapidly got. The graphical method is parti- 
cularly useful where many readings from the 
same satellite station have to bo reduced. 

A variety of problems can be solved by the 
use of vSatcllite station Tables with ease. 
Several workctl out examples arc given in 
Appendix I indicating the use of these tables 
in the solution of Burvoy Problems and it 
will readily be seen that the use of these 
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tabh^H f!jui be (jasily i^xlemlod to a number of 
other ])robl(jms. Tlie wide applicability of 
these tables enhances the iisefiilness of 
this book. 

The book is well wi it t«'n and the. pn^para- 
tion of tin* 'Fables must have entailed {jcieal 
labour. The work t»f the publisher is «ood 
and the. volume is sure to be, an useful 
addition to the Libraiy of a Surveyor or an 
Engineer. 

K. I). dOSHI. 


Tiomovision : Tiikouv and Pkacticic. Jty 
,J. II. Iteyner. (Piiblished by Chapman & 
Hall. litd., pp. X I IPtj.) Price Od. 

Alihon^^h Television has not yet become 
a commercial success, it is doubtful if there 
is any other lield which has caiipfht the. 
fancy' of both the. amateur and the lay- 
man It is but natural tliat such an in- 
teresting subject should call the alt<mtioiiS 
of Itadio Kiijifineers ami Kxperimental 
Physicists to su|»ply the necessary funda- 
mental knowled^fe to the general ])ublie. 
Mr. Iteyiier's book is an answer to this call. 

It is* rather an ambitious proj[(ramme to 
eondens(^ all the theory and practice of 
this vastly interesting held in a small 
voluiiKJ of less than 1*1)0 paj?es, for Tele- 
vision, unlik(^ its sister science, lays claim 
over a vast domain of Experimental Physics. 
An attiunpt lo brin^j to^^etlier all these, in 
a small space, nat in ally involves an elabo- 
ration of certain points, and a scanty 
n»fen‘iice, if not a complete ncf^lect of other 
eipially important branches. It is remark- 
able, however, that the author has cleverly 
managed the siliiation. Hy completely 
omitting to mention certain old devices 
which arc now Inorc^ or less historical, or 
only attract the attention of the eiirions, 
he has emphasised the more important 
principles involved in Television. 

Tht^ book opens with a general deiinition 
of what lt‘lc vision is. The metlmds of 
scanning, and the factors that determine 
the detail, and clearness of television pic- 
tures an*, briefly iliscussiid. A (foniplctc 
chapter is d(*-voted lo a ilescript ion of the 
eye, and other optical arrangements witli- 
o\it which im book on television can be 
compli'te. Neyt, the author deals with 
Photo-electric cells; the real backbone of 
television transmitting apparatus. While 
there is adcipiate matter to serve as a good 
background to t.ln* proper understanding 
of the subject., iuie feels that suillcicnt 
importance lias not been given to this very 
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important item. Theji we come to what 
is perhaps the most important part of the 
text, namely, the ‘Cathode Kay Tube*. 
The tieatmeiit of tins is worthy of jiraise. 
The eunstriictioii of the cathode ray tube, 
and its practical application to tede vision 
have been given all the importance they 
deserve; no doubt in view of the fact that 
tlie cathode ray tube has to play an impor- 
tant role ill television receiver of to-morrow. 
There is also a chapter devoted to the 
television receivers, in which the perfor- 
mance of resistance-coupled amplifiers and 
direct coupled ampliliers are briefly dis- 
cussed. The rest of tln^ book gives a lleet- 
ing review of Ooiitincnfal and American 
systems that are in vogue to-day. Einally 
the book closes wit.li a brief but crit>ical 
review of all that has been aehieved in the 
field till now ; and the visualisation of 
wliat it is going to bo in future is resplen- 
dent with a rosy optimism. The get-up of 
the book is of a high orden*, the photographs 
and diagrams are adequate, and help to 
elnchlate the text. The book can be eori- 
lldeiitly recommended to all those interested 
in this vastly absorbing held. 

(. 1 . 0 . 


ITNIT PK0(*K.SSKS and PurNOIPLKS OK 

OiiK.uiiUL Ex(a.\ni?itiN({. Ky John (J. Olsen, 
Pli.n., D.sc. (Macmillan iS:; Co., Ltii., pp. 
XIV I 55.S ) Price 25#. :iet. 

This co-operative work hy a group of 
successful American Clnunicai Engineers is a 
valuable aihlition t.o the not very large 
number of np-to-ilate ti^xt-books available 
in Mie iiidd. The book has been developed by 
presenting the fundamental pliysical anil 
chcniieal principles determining tlu^ course of 
a chemical reaction and a few of the unit 
processi's which must be utilised in carrying 
out a given reaction on a commcrciaL scale 
witli a combination of some of these* firocesses 
in their proper order (*onstitnting thereby an 
entire process for the production of a given 
proiluct. 

It is not attempted to make the book 
exhaustive by a presentation of all the 
dilTereiit possible unit operations but to 
emphasise only on the fundamental aspects 
brought up-to-date of a few of tlio most 
fully studied and well-developed processes 
like Evaporation, J)istillation, Filtration 
and Drying. The supplementing of a 
knowledge of the I’cmaining Unit Operations 
has been left to tho reader for a further 
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study on tho lines indicated during the 
course of the book. 

A special feature of this volume is the 
inclusion of separate chapters on mo<ierii 
processes like the Absorption of (lases, 
klectric heating and tiie Electrolysis which 
are being systemati(‘ally employed in 
industrial practice to an increasing extent. 
The Editor must be congratulated on his 
wisely incorporating into the book the 
concluding chapters on tlie all-important 
subjects like the insiterials of construction, 
costs and iinancing and Factory Loc^ation 
in tliat they l)ring out ch^arly tlie. impfn'tanee 
of a knowledge of Apftlied Economicts to a 
Ohemical Engineer in his daily routine. 
Most of tile chapters contain at their end a 
set of woll-seleete<l problems illustrating and 
developing the ideas detailed in each 
chapter with also a short bibliography 
gui(iing the Header in the clioice of books to 
secure a more exhaustive knowledge of tlie 
subject. 

This book can be re<H)mmendc*d to meet tlie 
recpiirements of students to obtain an 
elementary but a clear understanding of 
this vital subject so important to but still 
in its infancy in India. 

A. I? AO. 

TfiADS Ai\n Toad Liki:. Uy .fean Itostand. 
Translated by Joan Fletcher. (Methmm & 
Ltd., Essex Street, London, pp. 
xii 1-185, 1935.) Price 7.v. (Ul. net. 

To the geiier.ality of people the common 
toad is a repulsive creatur(?, but to the 
biologist it is perhaps one of the most 
fascinat ing object s of study and observation. 
The cobra and the toad are. animals around 
which quite a volume of superstitious 
b(iliefs has grown few of which, however, 
are borne out by facts. The nocturnal and 
solitary habits of toads, their warty skin, 
ejection of urine on handling, large 
protruding eyes, their iiiuuinny silence and 
sudden appearance and disappearance have? 
all tended to invest these aniiuals with an 
awesome character which is foreign to its 
nature and temperament. TMiey hav<». been 
curiously enough reared as pets by ladies 
who testify to their power of oducahility 
and good behaviour. The book is a tribute 
to tho decent manners and romantic 
nature of toads which after all <lo greater 
service to mankind than most of its 
members. 

The book provides an excellent and 
accurate account of tho general habits of 


the toads with short but suHlcient nderence 
to the anatomy and development free from 
technical terms. The principal value of 
books of this type is to educate the popular 
mind, remove misconceptions and induce 
habits of sympathetic observation and 
collate them into sorm^ general order of 
scicntilic data. The book fiillils its object 
in an luniiicnt degree. In tlie twenty 
chapters, into which the book is divided, the. 
reader olitaiiis a full and authoritative^, 
account of evtu’ything worth knowing about 
these obscure anil piiz'iling hatrachiaus. 
When we lay down the hook after reading 
tlie last chapter, we feel that buried under 
a phlegmatic temperament, there is on the 
toads a griMit deal of energy and cliaraete.r 
and their service to ma.n is capable of 
elevating them to membership of polite 
society. 

The book is illiist rated by every phase of 
toad life and is provided with bibliography. 
It has a great educational value in giving 
the reader a body of (*arefully arranged 
information and in st imul.ating his observa- 
tion on other animals in his surroundings. 


Hrcouton Bukmksk Fishrs '‘ orjJxvrKD uy 
LT.-CoL. \l. \V. llDllTON FKOM TIIR TRIUir- 
tarvStkra.us OR THij Mali II k a Hivrr or 
ruR MviTKYrNA Distukjt (ITpper Hiirma). 
Parts 1 ami 11. By Hev Dev Miikerji. 
Journ, liomh. Xal. Tlist, *SV. Vol. XX-VVf, 
pp. 8l2.S;U (19.33) and Vol. XX.WII, 
pp. 38-80, 3 pis, (1931). 

The paper umh*r review is one of the 
most del ailed accounts of the Burmese lislies 
publislied within recent years. The account 
is based on a large collection of fish 
collected by Pol. Burton at the instance 
of the. Bombay Nalural History Society. 
The. eollector bidieviMl that there are. 80 
spe.cies available in tlie area, but he olit allied 
only 50. Tli(‘ material on careful analysis, 
however, showed that there were, only 32 
species in thf^ eolle(d.ion and the author has 
dealt with the entire collection in great 
detail, giving a careful aciMiimt with illus- 
trations, where necessary, of the various 
species and eiiicidating several diirieiilt 
problems of taxonomy and clearing up tho 
synonyms of a largo iiumbor of hitherto 
iuade.r(uati(dy desm'ilxMi or poorly known 
species. 

The. paper under review is one of 
most careful works on the fish fauna of any 
part of India published within recent years 
and it dlU up an important gap in our 
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knowledge of the lishcH of Tnclia. Tt is 
liopod that such studies on ilie iisli faunas 
of other parts of Tndia would be published 
by authors who are. in a position to deal 
with the faunas of the dilTerent parts of 
the extensive eontinental area of India, 
as that alone will enable the eoinpilation 
of a new edition of the ‘^i'auna of llritish 
India” (Fishes) which is a great deside- 
ratum at the firesenl. day. The old ‘‘Fauna 
of British India " (in two volumes) by Dr. 
F, Day, published in 1.SS9, is entirely out 
of date, and though useful as a work of 
referenee, in view of the recent advances 
in our knowledge of the fish fauna of the 
world, is hardly acceptable as a standard 
publication. 

W. P. 

Thk Jouknal ok run Royal 

Coi.LWJK OK ScjMNOi!:. VoL. IV. (Kdwin 
Arnold & Co., Iwondon, pp. 1.71, li)3L) Price 
7x. •W. net. 

The Journal published in a book form 
contains seventeen papers read during the 
session 19JJ-JI before the finperial College 
Ch<uni<fal Society, the Royal ('Ollege of 
Science Natural History Society Section and 
the Royal College of Scioncti Mathematical 
Physical Society. Tin? seventeen papers are 
distributed in the order of seven, six and 
four among the above institutions and they 
embrace a variety of interesting and impor- 
lant subjects. 

The lectures on Cold, .Muminiiim and 
Vitamin D are of great interest and form an 
excellent document of readable matt er. Tlie 
other papers in the elnunislry section such 


as tlioso on the chemistry of Nitrogen and 
the structure of sesquiterpene group and 
water of crystallisation and shapes of 
molecules are technical and illuminating. 

The paper on “the Distribution of ^alivoniia 
Europra at Ynyslas, Dovey Estuary ” is the 
abstract of a student lecture and is a praise- 
worthy contribution to the Natural History 
Society. Professor 0. D. Darlington's 
lecture on “ Mechanical Aspects of Nuclear 
Division ” sets forth the mechanical relation- 
ships of cell-physiology, genetics and 
evolution to the morphological study of 
nuclear division and of meiosis, and lines of 
immediate ailvance in research of riuant ita- 
tive studies of nuclear division arc indicate<l. 
The h*cturc on “ TMie Romance of Grass-land” 
is an exceedingly interesting exposition of the. 
developmient of the i)rcsent-day grass-lands 
from the forested lands of primeval tinn^s. 
There is an ehmicnt of pathos in the 
spectacle of mighty tn»cs being felled for 
milling purposes, and the grandeur of 
the primeval forest thereby destroyed, 
but there is romance in I he process of grass- 
land creation which begins wlum the 
agriculturist follows in the path of tlie 
timber-getter. An equally interesting ])aper 
is that on “ The Purpose Natural Selec- 
tion, a Defencj'! of Teleology,” 

In the Mathematical and Physical Science 
Section, the papers on “ Foot .Measurements 
for Shoemakers an<l Noise— Its Mi^asurement 
and Abatement” arc ingenious studies. 

The fourth volume of the Journal main- 
tains the liigh standard S(%t up by the 
previous publications and they logether 
constitute an excellent reference* work. 


Errata. 


Vol. TJf, No. I. p. 20, riKht-Iiaiid cohiiiin, after 
line m/J (ILshfikov, ,/. Ukhs. Phu, (Ihem, 
Soi\, 1920, 61, TOo). 

Page 19, left liniid column, line SystemL^ 
pix>diicing mui System (!)*•* pruduciiig. 


Page 19, left liand roliiriin, fooinot(*s for 
Biilimann m/r/ ^ .BiJliriaiin. 


P:iges 19 .and 20, Formube I and Vf I 
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Indian Public School. 

oxtructs from llio ivpoil of I Iib Intlisii 
Public School roninntt(M\ wlihrli luivt 
recently piihlislicd in tlio Press, nit 

siillie.ieully full lo emihle llie fliseernin^ 
public to form ii fairly eorret't estimate ol 
valin.* an«l si^iiilicanet^ of Mu* institution 
proposeil to be t^stablisluMl early in the next 
year at. llehra linn. Simie of t he imjiortant 
features of the reeommemlal ions of the 
(.^iinmitiets which have all been aeeepleil by 
the (iovernmrnt. of IndhL are that the 
School, as was ori.i^imilly conceived by the 
late Mr. S. IL I his, is to be foundetl on the. 
model of thi^ Kn^lish Public Schools: its 
first Head Master and tlie .\ssistaiP .Masters 
are. lo be. Kn^lishmen possessing; an intimate 
knowhMljLCe and experii^net* of the work and 
or^anisiif ion of Kn^lisli Piiblii* Scdioois ; the 
aims iind ideals of (h<^ Indian I'nhiie School 
will develop in an atmospln^n^ of Indian cul- 
ture and environment ; the courses of study 
provided for tlie pupils will be suflieiently 
varietl so as to otTer scope for individual 
dinVrentiatioiL ami the social, relii;ious and 
communal solidarity will be pvomottMl by 
the ^(Miial iidlmuiee of ti (‘omiiion me.ssma- 
lisni and comiiBleshi]) in compulsory ^mrnes. 
The School is proposed tf> bt‘ local eil in the 
biiihlin^s of the ImpiM'ial Eon'st t.T)lle};e and 
Ueseareh Institution wliieh tn<;et.her with 
the surrounding «;ronnds have beim ae(|nired 
at a cost; of three l.tkiis of rupees; and for 
the construct ion of additional striieliircs and 
for endowiiHMit of funds the rommittec, have 
fourteen lakhs of Mipei»s in their possession, 
wliieh they hope* to supplement from public 
Vtenefaet hms. As a tentative measure resi- 
dential aeeommndat ion has bt^eii provided 
in the main buildin;; for t wo stations with 
sixty boarders in eaeh. The minimum and 
maximum a^^i^s of the first batch of scholars 
are fixed at ci<;ht and twelve years, which in 
the successive staf^os will be raised to twelve 
and nineteen, involving the gradual .ibolitioii 
of the lowest elasses. The mlministration 
and iieneral coni ml of the School will he 
vested in a Hoai ! of (loveriiors eonsistin;; of 
ollicinls occupying; exalted jiositions. Pre- 
sumably the School is ^oiiij; to start ou its 
career of usefulness under the most august 
and prox^itious eireumstanees. 

The sehcim*. is undoubtedly irreproachable. 
Tlie ambitions of its promoters are truly 
praiseworthy. 

The aims and objects of the School which 
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fiiive botfii ilesnribtMl iii by tho 

<3ornmill(M» sippoiir to us, ho wevor, pnMMSoly 
idi'iithisil with Ihoso alioiit whioh wo aro 
daily aooiistoinoil to road in tlio addiossos 
and spooohos iiuulo on tho ooroinonial 
oooasions of layinjr tho Foundation Slono, or 
tho iiiinuMl [M‘izo-^ivin;( functions of 
primary and in\dL schools in India. Wo are 
conlidont that no important proimiincomont 
is mad(‘ at those ^^ratliorin^s without a 
j[,n*m?rous roforonoo hidnj^ also madt^ to tho 
scliools d(‘volopin" “in an atnmsphoro of 
Indian culluro and social onviroument" and 
that tiuf outlo(d< of tho whoht school should 
hit distinctly moral and spiritual. Kvory 
convocation address is adorned by oxhorta 
tions to t ho graduates on tho importanco of 
cultivating' so.ir<di.sci|)lino. building up of a 
lovable characlor, dovolopinj' tho capacity 
for corporate action in civic life and 
fitsiorin^ tho sfiirit of chivalry and fairpiay 
in normal human d(*alin^s. When School 
“days" arc colobratcd, tho ^'<Mitloman, 
“^'racin^ tho oi'casion with liis distin- 
{'uishod iirosonce,” d(*vot«‘s his whole spooch 
to oN'tollin^' tho ({uality of manliness and 
solf^rcliaiKM* and to persuading the youn^ 
scliolars to be free* from tho taint of social, 
communal and provincial prejudices and to 
cultivating th(‘- spirit of “unit(Ml nation- 
hood'’. 

In Mm‘ course of his scholasi ic career, a 
youn^ pupil is destined to listen to such 
exhortations on at least lid occasions and 
the need for them indicates that the un- 
assisted elYorts 01 education are inadciiuate 
to fortify his mind against the malign 
influences of the world w'liich he is about to 
cuter. While we admit theoretically that 
man is made in the image of (lud, we. 
practically ado|)t tin* .Jesuit doctrine that 
the young man harbours in his soul the 
author of evil, who is to be exeicised by 
s|)c(M‘hes and birches. The essenci* of edu- 
cation as we practise it is an (da borate 
attempt to convert th(‘ natural human 
animal into a conventional mechanised 
being, and every instrument wliicli civilised 
society (‘ould invent is r(M|uisit ioned for 
coin)>l(ding this process of metamorphosis. 
From the days of which we posses.s any 
historical riTord down to moilern limes, 
progressive education, apart from “illumi- 
nating the mind", has been a ceaseless 
struggle in the attempt to wicave a rigidly 
uniform moral and spiritual garo for its 
votari(^s, and in this enterprise all the 
auxiliary forces of public opinion, the 


eliureh and the state are enlisted. Tho fa(st 
that the report of the School Conimitt(te.s, 
the speeches addressed to youth in schools 
and coll(‘ges insist on the prescription of 
ivligioiis and moral instruction as an 
integral part of the educational programme 
must be a sorry commentary on the ossemee 
of human nature, wdiiedi, at the least provo- 
cation, is apprehended like Arthur's Kingdom 
to r(‘(d back to tln^^ Ixuist. The nMison for 
this (‘onstant repetition of levitical doctrines 
in (Mlucational reports is due to our inade- 
(|uate nMmgnitlon of the law of change in 
t!ie realm of objiudive reality and in the 
world of thought. Tin* progims of stdem^e 
has altered our coimoplion of t he humiin 
mind and of the constitution of matter. 
The young men who are nurtured on tiu^ 
milk of the new philosophy im^vilably subject 
ail fundamental ideas to re-(».xamination 
untrammelled by the “ word of man ", and 
th(\v will not hesitate to go down to the 
very basis of things. We deliberately 
stimulate in the young men this spirit of 
unfetleriMl empiiry in tlie spheri* of intellect. 
(h)uld we I hen curtail this newly discovereil 
freedom from exlcmding its intluence into 
other domains? ('ontlict inevitably 
aris(‘S on tln^ disemvery tliat tlie progress 
of intidlect has outstripped that of the 
oth(U' eom]H>mmt parts of the mind, and 
modern education is confront ( mI with this 
disjunction of intellectual and moral facul- 
ties. It is unabh^. to equalise the pace of 
mind in the ditteriMt tields of thought 
because of its adherence to an ancient code 
of conduct on the oim hand, and on the 
other, its loyalty to fn^edom in the inlcllecdual 
sphere. Wi^ are trying to put the heady 
wine of modern sci(‘ntilie knowledge into an 
old woihl ethical bottle: and the restlessness 
of the present age is the pmdiict of t his at- 
tempt: and until tin* (Jhurch evolves a more 
satisfa(dory cmdi; of morality and a more 
rational system of spirituality, W(^. shall have 
to continue to r(‘.peat the forrnuhe which form 
the staple of all educational reports and 
addn^sscs. 

The idea of an Indian Public School on 
the Knglish moded is not new ; the various 
schools which commemorate the memories 
of Bishop Cotton, Baldwin and Lawrence 
are organised on the best traditions of the 
Fnglish public schools. They were origi- 
nally intendcul for the benefit of children 
belonging to the domiciled Anglo-Indians, 
but more risccntly children of other com- 
munities also are admitted. We iind in 



CURRENT SCIENCE 


93 


September 1934] 

them large numbers of day boys and resident 
Boholars; the stmly and dormitory system; 
that unmitigated public nuisance of a 
personage, vis,, tlie monitor, prefect or 
preceptor; compulsory games; a stafi! of 
European Head Masters, Assistant 
Masters and Matrons ; a delicately adjusted 
code of corporal chastisement : and finally, 
scout corps and niilifary training including 
practice in pugilistic exercises. The V iceroy 
ami the Provincial (jovernors, who are 
usually invited to presicle at the ceremonial 
gatherings of these instil u1 ions, listen with 
great patiein^e and intc^rest to the n*ports of 
the Head Masters narraling the achtcvc> 
merits of their pupils and in their replies, 
tliey fiay glowing tribute's to tlie excellent 
performance of the schools. The pupils are 
trained for public service in all its branches, 
for te'chnical ])rofessions and for a military 
carecT ; Init few elect to proceed to higher 
education in the Tni versifies. We have 
acliially therefore a large number of fndian 
Publh^ Schools in full action following the 
traditions of tlieir Knglish counterparts. 

The Knglish public school is certainly an 
elusive subject which ‘‘comprises in itself a 
diflie.ult study of no inconsiderable magni- 
tude, and witliin recent times tlie. entire 
systi'm has been criticised. The great hea«l 
masters such as Dr. Ilutler Arnold, Thring. 
Sanderson and Almond, who by their 
personal ({ualilies built up great schools 
from small foundations. dilYeret adically in 
everything that was essentially of edm*a- 
tional im]>ortancc. So dilTerent is the out- 
look of these schools that it is commonly 
said that “ what are truisms at Rugby are 
paradoxes at Harrow, and an iMoneustoni 
would prove a. Mail borough revelation.” Tn 
spite of broail dilTerences in the type, the 
English public schools occupy an important 
position as educational centres, and so great 
has been their influencit on public life tliat 
even secondary schools and national schools 
are coming more and more to be run on 
public school lines. Tlie European seliools 
in India, which rellect the principal charac- 
teristics of the Hritish system and which 
have been in existence for a. long time, liavo 
not attained the reputation and influence on 
the public life which the English jmblic 
seliools possess. This is due not so much 
, to their exclusiveness and want of adequate 
\iinapcial support as to the preferential 
]|reatment of these schools. The English 
public schools, on the other hand, owe their 
eminence to the' surpassing fame of the head 


masters, distinguished alike by tlieir scholar- 
ship, piety and public zeal. Tlieir devotion 
to an ideal altered the fa(*(' of ('dinait ion all 
througli the public schools in Englaiul in a 
manner which neither government grants 
nor (;ven popular support conhl iiavi^ 
produced. They organiserl their own machi- 
nery, evolved their own principles of 
adminisf ralion and invented their own 
metlioils of teaching, to each of which they 
imparted touches of their ])ersonal 
charaeler. 

We have ln'ard a great deal about tlie 
crilicisms on the games, punishments, the 
monitorial system and the exclusive spirit of 
the English pulilic schooks : but in the long 
cour.se of their existence, some aspects of 
the school activities arc apt to receive 
greater emphasis. .Judged, however, from 
the widest point of view the English public 
schools are an invaluabh^ heritage of the 
Hritish people. TIu'ir pupils adorn their 
calling with their own particular aptitudes 
and knowh'dge, their own (iiialitiesof willing- 
ness to aeee|>t responsibilities and their 
ability to set an t'xample wherever their lot 
may i)i‘ east. It is perfectly legitimate for 
the leaders of fiidian piibtie life to dt'sire 
to found an institution in fiidia turning out 
a band of brave, lielpfiil and ehivalrous 
Indians ready to shoulder eheerfiilly respon- 
sibilities and to regard service as its own 
reward. 

Docs the projt'ided rndiaii public' school 
posse.s.s th(' seeds which will germinate its 
greatness ? It seems to us that while govern- 
imuit support and supervision are an asset 
to all I'diieational institutions, its inspiration 
and praetieal giiidaiiee may hamper the 
growth of the' seliools. Nonci of Mie great 
piiblie schools in England, none of the great 
sclent itie institutions, none of the universities 
owe tlieir origin to govcunincnt initiation. 
It is men with a missionary zeal for an ideal 
that create |)ublie. institutions, to wliom 
worldly goods and recognition are entirely of 
subordinate consideration. The Lmliaii 
Public. Seliool is propo.sed to be brought into 
existciiee under .slightly dilTereiit auspices. 
The eatalogiic o** aims and objects intended 
to bo aeliioved by the Indian Public School 
is not its monopoly, and porliaps rc'pri'sents 
the pious wishes of its promoters. We are 
told that the Sidiool is to develop in an 
atmosphere of Indian culture and environ- 
ment, but the conditions created for its 
management seem almost hostile to the 
realisation of this object. A number of 
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Europoan teaoliorH sur rounded by children 
between the aj^es of eight and twelve, 
separated by language barriers and igno- 
rance of caeli other’s mental presuppositions, 
is suggestive of the tower of T5ab(?l rather 
thaii a seminary for fostering culture. More- 
over, Indian culture and environment cannot 
successfully be liopod to be cultivated through 
optional studies of Indian vernaculars and 
elasshfs, and an Englishman fresh from Eng- 
land, — if he is a reasonably liumble and wise 
person — will ndiise to be their (exponent. 

The moral and spiritual development of 
the school eJiildren is to receive the special 
attention of the masters; while it is fairly 
easy to grasp the exact connotation of the 
former term, tlie latter is a trille puzzling, 
ft seems to us that tlie work of the pupils in 
the class-room and their extramural activi- 
ties should be founded on a moral basis 
rather than that, we pliu*e. before ibe 
immature minds, a code of illusive doctrines. 
The. moral scmse has to grow <as an integral 
l>arl of the (h^velopinent of the intellect and 
no teaclier, however eminent, can hope to 
accomplish this seemingly impossible task 
unless he is thoroughly conversant with the 
racial liistory, family traditions and the 
mental make-up of the children. It is 
almost impossible to achieve spiritual unity 
in a heterogem^ous assemblage of pupils, 
who follow dilVerent persuasions, and if by 
spirituality we mean (lod-mindediiess and 
not what pertains to religion, perliaps schools 
might attempt to produce it without eccle- 
siastical assistance. The Indian Public School 
is proposing to achieve what the government 
and aided institutions have tried, and are 
silent about tlie fruits of their labours. Are 
we jiistitied in investing nearly 20 lakhs of 


rupees with further financial implications, on 
an institution whose ostensible object is to 
turn out r>0 or more young men annually, 
who will be moral, spiritual, chivalrous with 
a capacity for corporate actions and for 
military, professional and university train- 
ing f Cannot the same results be obtained by 
re-organising and consolidating a few of the 
selected European schools in India when% 
the traditions of the English public schools 
are reproduced ? The success of the Endian 
Lbiblic School and the establisliment of its 
reputation as an educational centre are not 
financial and piMlagogical problems; tliey 
are, however, assured if the European oHicers 
in India consent to send their ehildren to 
this institution to be trained along witli 
Indian ehildren. Their interest in 1 he insti- 
tution would then become personal, insti^ad 
of remaining acmlemie. We can coneeive of 
only one justifi(‘ation for bringing so eostly 
an institution into existence. The Indian 
child is a biological organism, — not of the 
variety of Strasbiirg goose; — and is to he 
traiiiell to acojuire a view of the worhl in 
perspective and to realise that what he does 
or thinks is not tiie product of one comniii- 
iiity or one coiintiy and that In* himself is 
the citizen of the world as a whoh*. The 
morality and spirituality that the Endian 
child -like every oilier chihl, — has to learn in 
the Endian Public School ought to consist in 
the paramount duty to join tin* iM*st of the 
world in a spirit of co-ojieration to improve 
the lot of his fello\. -men irrespective of 
territorial, racial and language barrieis. If 
the Endian Public School succ(*eds in pro- 
ducing this frame of mind in its ]>upils, it 
will be the only jiistilicat ion for its continii- 
cil existence and public support. 
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Survey of Commercial Indian Cottons. 

By R. D. Mihra, u.Mtl. (Oxoii.), 

Puhlirity Officer, Indian Central Cotton Committee, Bombay, 


A BOTANICAL survey of Indian cottons 
must necessarily cover an extraordinarily 
cumbersome ran^e of types some of which 
are of scarcely enough importance as com- 
mercial commodities. Xevertholcss what is 
loft of the more important typos which 
dominate the economy of the country’s 
cotton industry embraces perhaps one of the 
most divergent ensemble of types to be found 
in any single important cotton-producing 
country of the Avorld. Climate, soil ami 
otlier natural dispensations which govern 
the organic susceptibilities of the flora of 
this (‘ount ry vary, sometimes at sharp a.ngles, 
from region to region, and it is not at all 
surprising that cotton culture ramified 
throughout the length and breadth of the 
couni ry, sometimes in sporadic, discontinu- 
ous patches ami sometiim^s with immense 
continuity of range, should pr(*.sent such a 
complex variety of types and economic 
values. 

Oi:o(JK.\eiii(iAL DisrurnnrioN or Typks. 
In attempting a botanical survey, .1 shall 
confine myself, for the present, to such of 
the types o.f cotton grown in India as an* of 
proved economic value, either in the light f»f 
present conditions or of tlu‘ prospects which 
a d(*cade of outstanding research has already 
ushered in. 

The general name given to tin? cottons 
grown on the Indo-dangetic plain is 
“ Bengals the chief sub-(;ia.sscs iimler this 
group being “ Siiul-dcshi ”, Ihinjab-deshi'’, 
“ Rajputanas'' and I’nited Provinces". 

The “ Oomras ” occupy large areas of the 
Central Provinces, Central India, Herar, 
Khandosh, Nasik and t lie Nizam's Domini- 
ons. The “ Oomras ”, lioweviu*, comprise 
nearly half a dozen siili-types variously dis- 
tributed in the above- men tioncii areas. The 
“Broacli” and Dhollera varieties are 
grown largely in (iujerat, the latfcr chiefly 
in the north and extending to Kathiawar. 
The “ Kumptas Westerns ” and Nor- 
tUerns” largely occupy adjacent areas, the 
lirst, in aoiithern part of the Bombay Presi- 
dency and the hist two extending away 
to the east, occupying the nort Iicrn part of 
the Madras Presidency and the southern part 
of tlie Nizam's Dominions. “ Dharwar- 
Ainerican and “ Gadag No. 1 ” — the former 
an upshot of efforts to introduce American 


cotton — are grown almost exclusively in the 
Dharwar District. “Piinjab-American ”, also 
an aeclimatiseil upland American cotton, 
oceiipir^.s nearly a million acres in the Canal 
Colonies of the Punjab. “ Tinnovellys ” — a 
mixture, of t wo distinct types — “ Karun- 
ganni and “ llppanr” — is grown in about 
f>Ut),l)f)l) acres in the districts of Madura, 
Hamimd and Tiniievtdly, but is gradually 
giving place to pure “ Karungaiini 
••(himbodia”-— a type of American Upland 
flourishing tliroiighoiit the southern cotton- 
growing tracts of the Madras Presidency — is 
found chiefly in the lUstriet of Coimbatore 
(Tiruppur) and in the western part of the 
ilistrict of Afadiira-. It oecupies nearly 
.S."iU,000 acres. 

‘Mlomilla” which derives its name from 
a town in Assam is almost exclusively con- 
fined to BastiM'ii Bengal and Assam. 

Cll.\KA(^rKKlSTICS OF TYFKS. 

‘•Bengals” form, on tlu^ whole, the 
shortest staple eottoii in India. They almost 
always eonsist of a. mixture of various 
varieties of Cost jf/H not nvtjtvctnm with n 
variable piueeutagi* of (lossypium imUcum, 
The staple length of ‘‘True licngals " varies 
from l;S lo 5 S inrh and in the ease of 
‘‘ Ordinary Bengals ” from M/8 to 1/8 incli. 
They are c'oarse hut usually of goorl colour. 
*• Sind * and '• Puujah-deshi '’contain nearly 
the same, varieties ami possess staple of 
nearly the same. liMiglh. The “deshi” 
variety in the Punjab csintains almost every- 
where at h‘ast I dillcrent types. 

The ••Oomras” comprise live distinct 
variet ies known as (L) “ Bani *’ or “(lao- 
rani **, (J) “ Berar cotton *' composed of a 
mixture of varieties of CosHypinm neglvrtnm, 
(:i) “ (huitral Provinces cotton ”, (I) 

Khandesli ” and (5) “ (Central India 

cottons *'. ‘‘ Bani ” consists essentially of 
Oimypiam indienm witli a ginning per- 
cemtage of and has a low acreage yield. 
Of indigenous Indian cottons, it is the finest, 
with a staple length ot over 1. incli. “ Berar 
cotton” has a st aple length varying from 5/8 
to ti/8 inch with a certain amount of U/w- 
sypium indieum. The “Central Provinces 
cottons” consist of a mixture of ditTercnt 
varieties of (loHnypinin neglevlum with a 
certain amount of “Bani”. The ginning 
percentage of “Khandosh” variety varies 
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from .TS to .SS and itH »taj)lo loii^tli is noariy 
1/8 of an iiifdi less than that of Herar 
cothm 

“Central Fndia eottons” vary in quality 
from “ Khandesh ” to a type approaehin^ 
the best “(Central Provinees eotton”. One of 
its varieties known as “.Malwa’’ eonsisting 
entirely of the best typo of (t. nrglrrtum 
has a staple length of from 8/8 to 7 S ineii, 
though a somewhat low ginning pereentage. 

“ llroaeli eotton" eonsists of a rnivtiire 
of varieties of Oimi/itiim htrbarcum the 
best of its types reaehing a staple length of 
7/8 to 1 ineh, though, further north of Nav- 
sari, tlie (piality tiunls to get lower. Its 
ginning p(U'(‘.entage varies from to 

The standard types of “Dholleras” loeally 
known as “ Wagail " and “ Ijalio " eonsist 
of OnssjfpiuHi lurhnreHm and have a staplci 
length varying from r»;8 to 7/8 ineh and 
a ginning penMuitage of X^, 

The “ Ww'slerns and “ Northerns 

closely n‘S(mible the “Kiimptas” and are 
eomposetl of a mixtun? of variet ies of (Jns- 
smnfim htrbatrnm and a variable propor- 
tion of if. hidivam with a staple of from 
11/8 to 7/8 inch. 

The “ Dharwar-AnuM-iean ’’ a mixture of 
I'pland American {(}, husafam) and New 
Orleans {(L mvxioanum) is an aeelimatised 
type slightly inferior in staple to “ Ivumpta" 
but with a ginning percentage of X) and not 
nearly so leafy. 

The “ Pun jab- American ” is also an 
acclimatised Cplaiid American, with a colour 
anil style very closely resembling ordinary 
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Upland American The ginning percentage 
is about '12. This cotton has a te.ndency to 
poor response in the absence of ailequate 
irrigation in length and strength. Its staple 
length is about 6 -9 inch. 

“Tinncvelly” is a mixture of “ Kariin- 
ganni a vari(‘ty of G. indirum and 
“ rippain “ (U. herbaveum). Tt is a dry land 
crop and tlourishes on black soil of varying 
depth and natural fertility. Its staple length 
varies from (1/8 to 7/8 inch and it has a 
ginning piu^centage of 27, has a. slight 
creamy colour, and is strong. It is sown' in 
October- November and is harvested between 
March and August. 

“ Kariinganni ” a variety of (L indicim 
is white in colour wit h a ginning percentage 
of 2.*) to 2(>, and a staple Icngtii of 9/10 to 
I inch. Tests Iiave definitely established its 
superiority over “ Uppani” both in point of 
staple and outturn. 

“ Cambodia " flourishes in light red soils 
irrigated from wells sind belongs to the 
Upland American variety (f/. hivsaUim). It 
is sown in Sepleinber-October and harvested 
from April to May, allowing for a second 
picking 2 months later. 

“(Vimilla'’ (f#. trrnunm.) with a sub- 
variety {(}, vvrnuum Hulhclcnsc) of khaki 
coloured lint, is (list ingiiished for the size, of 
its bolls which sometimes attain a length of 
nearly 8 inches. Its staple is short, about 
only .*1/8 to 1/8 inch, ginning percentage 
varying from l.‘l to 51). Us lint is very 
har.^h in feel and tin. cotton is therefore 
used as an adulterant with wool. 


Zesde Internationaal Botanisch Congres, Amsterdam, 1935. 


rpi f K JSix t h I nt ernat ional Botanical 

Uongress \\illbe held at AmsliTdam from 
2nd to 7th September 19;15. .An inllium- 
tial organising Committee with T*rof. F. A. 
F. Cf. Went as Pn^sidimt and Dr. ^1. J. Sirks 
as Secretary has becui formed to work out. 
t.he didails of the ])rogramine. it may be 
mentioned in this connection that the Fifth 
Congress was held at rainbridge in Hk'lO 
when i*rof. A. (\ Steward was the Oeiicral 
Pn'sident and the proceedings of the (’on- 
gress have been |)ublished as the Report 
of Proceedings ' wJiicIi form an important 
addition to the Botanical literatun^ of the 
World. 

l>r. Birlal Salmi, Sc.D., F.O.S., 


F.A.S.B., Professor of Botany, University 
of Lucknow, has be<m invited to accept tlui 
Vice-Presidentship of the. Sect ion of Paheo- 
botany. Prof. Salmi was appointed to the 
same post in the last (\)ngress held at (Cam- 
bridge when the late Dr. D. IF. Scott was the 
Pn^sident of tlie Section of Paheobotany. 
The Professor enjoys an intiumational 
reputation, and the distinction conferred on 
him a second time will give*, general 
satisfaction to scientists throughout the 
country. In offering Prof. Salmi our warmest 
felicitations, we venture to hope that at the 
next Congress he will be invited to occupy 
the Presidemtial Chair. 
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The Indian Mango. 

By l>r. P. Mahosliwari, 
Agra College, Agra, 


original homo of the mango is not 
knoMn with oortainty, lint it has long 
l) 0 (»n one of the most familiar trees ahoat 
villages in India. There are many orchards 
of tJui liner varieties and the fruit is greatly 
praised. Many roads an* lined with stately 
trees, giving a ^(‘Icoine shade, during the 
’ hot season, as the tn*e is evergreen. 

Tin*, diiTerent. varieties of Mangijera iodica 
Ij. firodiiee flowers at slightly dilTererit times 
and blooming is somewhat earliiT in the 
southern part of the p(*iiiiisula than in the 
north. In tlie United Provinces of Agra 
and Oudh the height of blooming is in 
February and early March. Tlic flowers 
an? borne in large pyramidal jirofusely 
branched panieh*s with the ultimate bran(*h> 
lets eyniose. The number of flowers in each 
inflorescence may vary from l,.fJOO to 1,000, 
and the. varieties with bett(‘r fruit seem 
to have the largest inf]on*sc(*iice.s. 

The flower usually <*onsisls of 5 sepals, 
5 petals, 5 stamens ami a single carpel. 
Then? is some variation in the number of 
stamens and oe.easional1y a flower may show* 
priinordia of all tt‘n stamens — ^a rather 
coinmon thing in other members of the 
family. Oharacterist ieally, however, only 
one sUinien develops and tin? otlier four 
remain abortive. The ovary <‘ontains a 
single anatropous ovule. Tlie style arises 
from I he edge of t he slightly compressed 
ovary. The fertile stamen is on the opposite 
side of the flower and is of the same diameter 
as the style. Barely 2 carpels and less 
rarely 2 fertile stamens may develop. 

In spite of the large number of ilowors 
firuduced in a single inlloresceiiC(*, it is well 
known that ordinary village trees ])rodiice 
on an average ordy 2-.*l fruit s iier iiitlorcseence 
and even the best varieties do not comnionly 
have more- than half a dozen. Most of tho 
flowers dry u]) soon after blooming and fall 
olT. A study of microtome sections reveals 
the fact that these have an abortive ovary 
and can function only as pollen-producers. 
JVrhaps only 5-10% of the flowers that 
open have normal-looking ovaries. After a 
slight enlargement most of tlie ovaries turn 
yellowish, shrivel up, and the entire flower 
drops off. Of the few that remain, most 
flrop oil at the size of a small pea. The 
very few that survive this period usually 


confimu? to devc*lop further. The flowers 
with normal-looking ovaries o(;cur mostly 
itiwards the apex of the infloTese(*nee anil 
are mainly tlie primary flowers of the little 
cymes and to a less extent the seiMiiidarii'S ; 
a tertiary llowr?r of the eymi^let almost never 
produet*s a good ovary, bater appearing 
tertiaries and (piaternaries are likely to 
fall o!T wliilc they are still small buds. 

Besides the liigii mortality of the flowers, 
it is also a matter of common (*xperieiice 
that wliile fruits are x>rodiie.ed in fairly 
largo ipjantitii^s one year, there Is a great 
paucity of them in the next. In North 
India inangoos were vc»i*y cheap in 
but in the 10;M season fJie mango erop has 
been an almost complete- failure. This kind 
of alternate fruiting is, how'cver, also found 
ill several other I’niit trees, though perhaps 
not so well marked as in the mango. 

An account of the floral morphology of 
the Philippine varieties of the mango’ has 
recently been given by dniiano and Tuevas.* 
The present study t which was started more 
than 10 years ago eoiitirins tli(‘ir observations 
in a general w^ay, but there arc a few dilTer- 
ences which aie siitliciiMitly noteworthy to 
bo mentioned hen*. Some othc*r points not 
mentioned by tliese authors are also dealt 
wdth briefly. 

The ,{ other . — The development of the 
anther follows the usual course laid down for 
augiosperms, except that tlu* sporogenous 
tissue is rather late in dilTereiitiating and 
is clearly distinguishable only after the 
w^alls aie practie.ally eomfileted. There is 
ail epidermis, endotheciiim, tw o middle layers 
and tapetiini (*nclosing the mass of sporoge- 
nous cells within. At about the time of the 
first meiosis, the. tapetal nuclei divide ami 
the cells heifome. binueleate. The reiliiction 
divisions in the. inierosporc mother cells 
se(*iu to go through in a normal way. The 
nuclear eavity is about 10 mierons in diameter 
at the time of the greatest enlargement and 

♦ Thilipidm: At/nruitunsl^ lSJa2, 21, ■1H)-472. 

t My tc.^chor, the late Dr. WinUiMii Dudgeon of 
Allalinhad, had started .some work on the morpho- 
logy of the mango in the year 1020. For various 
reasons this could not be brought to a (inish, and 
after his unexpected death on December 20, ltKI2, 
all his sliiles and rough notes were forwarded to 
me by Mrs. Dudgeon with a request to complete 
the work. 
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tho irliroiiiosome pairs at diakiiiosis ar« so 
small and so dosoly applied to tin? nuclear 
membrane and clumped to^«:etli<?r amon/?st 
tlieiriselves that exact c(»mitin;; became 
impossible. Tlu*re arc, Iio\vcv<*r, a]>proxi- 
matcly (2l-‘JS) pairs of cliromosomcs. 
Wall format Lon is simult ampins and comes 
on after tin* second reduction division is 
completed. 

Tlie elevelopmeiit of tin* male .sranietojdiyte 
follows the usual course. A miniiti* lenticular 
ffeuierative* cell is cut olT at oni* e*inl of the 
]>oll(*n ^rain, Init it soon mov(*s inward and 
divides t«) form 2 male nuclei. II(*r(* my 
o))S(*rvations dill'er from those of Juliano 
and (’in*vas (19.‘12) who n*port that the pollen 
"rains are uninucleate at the time of sluMldin". 
This appears to me to be very doubtful. The 
r(*al fact is that tln*r<* an* widespn*a«l degene- 
rations ill the aiitln*! at t his sta"e and even 
in those fiollen ^^rains which <lev<*lop fur- 
ther theiN* is so much starch that the 
nuclei b(*come obscured in a ^r(*at majority 
of the cases. 

Thv Vnrinl , — ('oinparable with the anther, 
the arches|)oril cell is so inconspicuous in the 
nucellus that it cannot be distinguished with 
certainty. Only after the wall cell has 
b<*eu cut olT and has divided once or twice, 
is the inejjfaspore mother ct*ll enou"h larj^er 
than the surniundiii" cells to la* ideiitilied 
distinctly. The wall cells soon undergo 
many divisions so that th(‘ me^aspore mother 
Ci*ll lieconies deeply pho'ed in tin* nucellus. 

St) many of the in<itht*r cells de}*;enerate 
that it was not ]Missible for me to have a 
siit1i(‘iently close series of stages for the 
study of the dev(*lopm(*nt of the <*nibryo 
sac. Hut from what I havi* seen of the few 
Kood preparations I possess, I have no doubt 
that the d(*velopment pnicee<ls in the normal 
way as reported by .liiliano and rui*vas. 
The mature embryo sac has an two 


synergids, three antipodal cells and two 
polar nuclei which fuse early. The fusion 
nucleus lies almost in contact with the 

l^olHtiation and FertiliRaiion . — The tlowers 
open in the afternoon and remain fresh - 
looking; tjll next day. Then the sepals and 
petals lH»comc reflexed, irradually wither 
and drop otT. Pollination seems to be. in- 
sutlici(*nt, for the sti"ma is poorly developed 
and then*, is a lar"e p(*.reentia"e. of d(*fective 
ptillen. Insects, Sfiecially Hies, visit the 
flowers, but pollination throuj^h #(ravity and 
wind is not exeludc*d. As the air is dry 
enough pollen can iner(*ly drop on from the 
higher inlloreseenees to the lowt*r. 

Actual fertilisation has not b<*t*u seen, 
but in sc?veral embryo sacs in which endo- 
sperm formation had b(*gun, f could see a 
small nucleus lyin^ close to the ejjffr nucleus 
and in slightly hit it sfa^^es 2 nucleoli in the 
nucleus of thci zygote. 

KHdosprrni and PJnibrifo . — The primary 
endosperm nucleus seems to divide at once 
after fertilisation. Free nuclear division 
continues and a peripheral layc*r of endo- 
sperm nuclei is fornu*d in tin* rapidly enlarjj- 
iujj embryo sac. Tlu* embryo shows a n»niark- 
abh* d(*lay in develo])ni(*nt. Thc*r(?. are 
evi<lenc(*s that, oe(*asionally, the fusion 
nucleus may be fertilised but not the 
This seems to exjilaiii the statement of 
•luliaiio ami (hievas that “Some pistils have 
been observed to erilar^je without any 
seed within.'' 

'Phe lirst division of tlu* zy};ote ocesurs very 
late. An ovule with a .‘i-celled embryo had 
over 950 endosp(*rm nuclei — a reiford for 
delayed developnu*nt of the. embryo in 
anfilosperms, so far as F know. 

Further stagiis have not yet b(*c*n observed 
and a fulh*r a(‘.count will be publislu*d as soon 
as suflicient material has accumulatiul. 


The British Polar Year Expedition to Fort Rae, N. W. Canada, 1932-33. 


T^li. .1. M. STA(j(i, in a paper presented at 
the Aberdeen meetiii" of the Mritish 
Association for the Advancement of Science, 
dealt witli some re.siilts of the- ** intensive 
observations in Meteorology and such allied 
fields of investigation as terrestrial magnet- 
ism, auroia and atmospheric elect ric it y.'’ 
Upwards of forty count ries co-operated in 
the world-wide organisation and probably 
V* over sixty special stations and expeditions, 
many of them in high northern latitudc$8. 


participated in the general programme." 
An expedition of six men was sent by 
Hritain to reoccupy the station at Fort Rae 
on the (Ireal Slave. Lake, .N. W. Canada. 
“ Tile reduction of the data brought home 
by the expedition is now in an advanced 
stage of preparation. But the work of 
adequate discussion and co-ordination with 
the data for all tlic other Polar Year 
Stations, will bo a matter of several 
years." 
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Obituary. 

Dr. C. A. Barber, CLE. (1860-1933). 


W ITIE thv. passiiij^ away o[ Dr. (Jliarles 
Alfrcid Darbtu- in l.lu*! bVbruary oT IIKW, 
ibo Sffiontiiic world in ji^onoral and Mio 
pionoorsof sci(*ntilic agrkiuH iiro in India in 
partH!ii1ar, siLstaiiUMl an irroparablo Iokk. 

Born at Wynborg in South Arri<*a in 
A'ovoiiiImm' ISdO, he eanie to Knj^lanrl in j«S7l 
and received Iiis eaiiy education at Bath. 
In Iii8 ISth year he took services in a bank 
at Liverpool: but (he love of nature, which 
he liad aequired in his early South African 
home, urged him on to science, with the 
resuK. that in I8S.S he wont over to (iermany 
wluu'ts he came under the ptM'sonal influence 
of such eminent botanists as Strasbiirgcr, 
Schmitz and Seliimper. In his LMIh year he 
returned (o England getting himself defi- 
nitely wed<{(^d to botany ami was admitted 
as a scliolar in Ohrist's rollege. lie was 
appointed Siipm-inlendent of Agriculture in 
the Leeward Islands in ISOI, but- had to 
return to Englaml in 1805 owing to the 
abolition of his post. It was in these 
islands t hat he made his first acr|uaintance 
with the plant to wliich he was destined to 
devote tin? last amt perhaps the most fruit- 
ful years of his valuable life — sugarcane. 

Dr. Barber came out to India in J808 to 
take up the dual afipointment of (Jovern- 
ment Botanist, ^ladras, and Director of the 
Botanical Surv<*.y of South India on a five- 
year basis. During this period lie did the 
pioneer work of exploring tlm heavy forests 
of the Presidency, where the black monkey 
was somet imes his solo food. The collec- 
tions made resultf^d in a number of plants 
being named after him. It was during this 
period that he carried out an extensive 
series of investigations on tin} hauftlotia <}^ 
the sandal and other plants which obtaiiiCMl 
for him the degr(‘e of Doctor of Science 
(Cambridge). 

But work of an economic nature was soon 
to occupy his attention. In 18!MI the 
(Government of Madras was faccil with a 
steadily shrinking area under siigarcanes in 
tlio (iodavery delta on account of the 
prevalence of ‘Serair and Dr. Barber was 
put on to it. He replaced the canes in 
cultivation witli disease-resistant varieties 
witli the result tliat the area began to 
recover. Tliese were days wlien the then 
Government Botanist of Madras represented 
a good bit of the activities of a depart- 


ment whicdi was just then kicking itself 
into life —the Agricultural 1 )<‘i)art meiit . 
These belonged to the pre-(hirzon period 
when th(u*e was no properly organised Agri- 
cultural Department in the country. 

Bosid(*s sugarcane, diseases of both pepper 
and groundnut came under his purview witli 
the result that his work included that of 
both mycologist and entomologist. Along 
with the late Mr. Benson he was responsible 
for the selection of site of the present Agri- 
cultural ( ■oll(*ge at Coimbatore and also for 
tlu^ design and e(|uipment of the various 
laboratories at the Coimbaloie Institute, 
with the exception of those devotiMl to 
chemistry. Bidiirning to ('oimbatore in 
I90S after a couple of years’ furlough in 
England, he organised Mh» teaching courses 
ill botany at the Coimbaton* Agricultural 
(hillegc and startiMl preliminary work on the 
breeding of various crops such as ('ottou, 
gogu and groundnuts, largely with the idea 
of building up material for the teaching at 
the College. 

When, as a result of tlici powerful advo- 
cacy of the. ther llon’ble Pandit Madan 
Moiian Malaviya before file, pre-reform 
Central Legislature of those flays, the 
(Vntral (lovernmeiit ilecifl(‘d to found a 
Siigan*ane, Breofling Station for all India, 
the subject of onr sketcli, wlio was admir- 
ably suited for the p»>s! by his previous work 
both ill the Leewaid Islands and in the 
Madras Presidmicy, was naturally selectiMl. 

Erom tile year 191- to 1919 he. held the 
post of Government Sugarcane. Expert- for 
all India hut. with headciuarters at Coimba- 
tore. lie soon applied himself to the task 
with his usual energy and thoroughness 
with the result that the Indian canes got 
themselves grouped for the lirst time on a 
proper scientilie basis. The faet that his 
classitication, based on (external morpholo- 
gical eliaracters, has been largely confirmed 
by the later and morc^ recently devedoped 
chromosome investigations of Dr. Bremer, 
bears testimony to Dr. Barber's skill and 
judgment both as Systematist and Morpho- 
logist. His keen systematic mind made 
him start a collection of the wild typos of 
Sarrharum at Coimbatore and be was Mie 
lirst to deliberately nse Saevharum spoiita- 
ncum for crossing with sugarcane. Coimba- 
tore eaiies are now occupying over 50 per 
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cent, of the Indian cane area and are 
steadily winniiijir for themselves (miisiderable 
reputation in oilier countries as well, and 
Dr. Darber was tlio founder of a station 
which has broii^'ht forth such ^ood results 
in the fullness of time, (lovernnient con- 
ferred on him tlie title of 0.1. M. in lOlS 
and his eont-ribiition to rndiaii Aji'rieulture 
was littin^rly ieco;rnise<l by the award to 
him in of the first Maynard- (langa 

Itam l*rix(‘. WIumi he returmMl home in 
1919 he did so loaded with honours and 
respite! ed by his eolleai^nies both at. (Joiniba- 
tore and in other parts of India. 

No sketch of his life would be complete 


without a reference to his methods of work, 
lie was acimrate, thorough to minute 
details and systematic almost to a fault. 
Everything in and about him was orderly. 
It was this that enabled him to get through 
an enormous amount of work with what 
looked aliriost like ease, lie was a good and 
swift writer, very guarded in his expres- 
sions, ail expert photographer and an artist 
of a high order, his holidaying often consist- 
ing of painting pictures. He was an all- 
round athlete ami one was surpriseil to see 
his play at the tennis court even after he 
had put on years of strenuous life behind 
him. 


Madame Curie (1867-1934). 


^IIE «leatli of .Madame (hirie wdiich took 
place in a hill sanatorium on duly d, 
has (lepiiviul the scieiititic world of a great 
inv(‘sligalnr and her family of a loving 
relativi*. Her death was tlie rt‘sult of a 
short illness whicdi semis to have bium due 
to constant exposun^s to radiations from 
radio-active bodies with which Ikt whole 
life-work was connected. Madame Curie 
was for the last few years engaged in prc'par- 
ing a more powerful source of actinium ; 
she has thus died in full harness, but leaves 
a capable ilaiighter and son-in-law to carry 
on the good w<irk. Her remains w'ore 
interned at Seeaiix l>y the side of her beloved* 
husband in ai'eordance with h<*r last wishes. 

Madamt* Curit* was Polish by birth and 
her maidim name was Marie Sklodowska. 
She was born at. Warsaw on tlie 7tli of 
NovemlxT 1807 ami received her early 
cdiK'ation in that city. JTer love of science. 
W’as so strong that in spite of strait<‘ned tiiian- 
ces she determined to t'omplete her education 
at Paris. Here ,slie entered as a student at 
the Sorbonne and came uikUt the inllueiice 
of M. Pierre Piiric who was one of her 
Ih’ofessors. The eommon interest of master 
and iuipil in seientitic discovery ripened 
into a closer seiitiim^nt and Marie Sklodowska 
becaiiu^ Madame rurie in 189.1. Madame 
(■uric was not only th<‘ helpmate of her 
husband in <loniestic alfairs but shanMi bis 
seientitic work to such a degrei* that M. Curie 
was most anxious later on to give all the 
credit of their joint tliscoveries to his wife. 

It is now a matter of history and common 
knowledge how she became inte>'ested in 
Decquerert discovery of radio-activity in 
189() and assumed tlu^ dominating place in 
this science by her discovery of Polonium 


and later by Hie isolation of radium. When 
it is r(^eall(Hl that a ton of pilehbleiide yields 
a few' milligrams of radium and thsit the 
separating of this small quantity of the 
precious elcMiUMit from the large? mass of 
mineral w’as done? mostly by Mine. Curie 
w ho was responsibhi for the chemical jiart of 
the joint inv(‘sliga( i()ns, we can appreciate tin? 
patience and love of pure inv(^stigation 
which conlributiMl to her just fame. 

The work was done uiuler very unfavour- 
able conditions in a building in their back- 
yard and mountains of pitchblende were 
piled 11 ]) ill all the available spaeo. All the 
extraordinary pains tak(?ii friictilh'd wlum 
the tliscovery of radium brought Iu?r honours 
from llu? entire learned world. Even here 
she had to cronteiid against the disabilities 
of her sc»x ; people expected her to remain 
in the ba(*kgroiind and cMiJoy the honours 
due to hc*r work through her liiisband. 
Blit M. Ciirit‘ was insistent that she sliould 
bi? recognised through her own individuality 
and brought her to boiidon in J903 whcri 
h(‘ was requested to deliver a lecture before 
the Koyal Institution on their new discovery. 
She was an applicant for a ]>lacc in tlie 
Acadiuny of Sciences at Paris soiiK? tw'enty 
years ago, and ri»ci*iv(‘d an unusually large 
number of voti^s ; yet dissent was expressed 
against the princijile. of admitting women 
and sill? did not lind a place in that august 
body. She Avas so sensitive and modest 
that she. did not renew her application when 
a cliange in the public outlook was sure to 
secure her admission. There was no lack 
of honours, however ; slie is the unique 
example of a person receiving the Nobel 
Prize twice— once for Physics in 1904 with 
Becquerel and M. Curie and again for 
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Chemistiy in 1011. Other lionourH, too 
numerous to mention, were sliowered upon 
her. She was the first woman to become 
a Professor at the Sorbonue. She became 
the Director of the Itaciium Institute and 
continued till her death to direct a large 
mass of important original work. Her heart 
must have expandi^d with ])ride when her 
daughter Ircme (Jurie-Joliot repeated her 


responsible for the new di^velopmeiits in 
Physics and Phemist ry ; but a largc*r section 
of humanity will bless her for the bene tit 
conferred by radium therapy. Slu? volun- 
teered during thc‘ War to j)lae«» herself 
at the disposal of tin? Ped (*niss {Society anil 
personally sup<‘rintende<l the radiological cars 
amidst the lighting armies. 

iShe has done notable service to her native 



Madame Curie. 


own history as it were, and witli Ikt husband 
M. Joliot (iiscovereil the neutron and indiiceil 
Uadio-activity. In 1921 she visited the 
United States and n^ccived a gram of radium 
as a suitable presemt. 

TJie importance of her discovery was such 
that it originated new branches of investi- 
gation in more than one department of 
science. Her discoveries were fundamentally 
3 


eountry, Polaml. and to her adopted 
country, France and lias s«»rved on numerous 
eommillees and com missions. Tin* ri»eon- 
struetion of Poland after the War was a 
source of gratilh'atioii to her. She was 
associated with 11. A. l^onuitz, Paul Pain- 
levi* and Albert Einstein in the Inter- 
national t^ommlttee of Intellectual (.■o-opera- 
tion of the Lcagiie of Nations, and interested 
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horsolf rliiofiy in t ho prohlriiis of tlio fiitiiro 
of thr human ra<.‘o — mass odiiralion and co- 
ordination of intiTiiational sennit ilh* researeh. 

Jil spite of llie envialile position she 
oeeiipied in tin* esteinn of tin* world, slie 
retaiiKMl her serenity and siiiiplieity to the 
last. The unfortunate death of her lielo veil 
husband M. Chirie by a street aeeident in 
IJMMi dealt her a blow from whieh she never 
fierb*elly reeovennl. I by* noble and alTee- 
tionate natiin* (Mid(*are<i her to all her 

* 


friends. All those who came in contact 
with her were, struck by the simplicity of 
her eharaeter and the penetratinj? quick- 
ness of her intellect. She will ever be rennnn- 
bereil as on<* who by her personal example 
and einineiK'e S(*cured to womeukind a 
recognition of equality with m(*n in all depart- 
ments of life inclurlinp; sci(*ntiiic research. 
The present ])osition of women is founded 
on the secure foundation of the greatness 
of such personalities as Madame (hirie. 

* 


Dr. S. K. Mukerji, F.L.S. (1896-1934). 


D i;. SUSIIIL IvUMAR MrKKIMI, K.L.S., 
Reader in Ilotany at the University of 
Lucknow, Honorary Secretary of tlm Tmlian 
llotanical Soch'ty, died at Lucknow on the 
nth August 1931. after a brief illness follow- 
ing an operation for appeiulicit is. He was 
only in his thirty-ninth year at the time of 
his death. About tin* middle of duly he. 
retiiriHMl from thileiitta with a pain in the 
abdomen which had persistiMl for several 
w'cidvs. On llu‘ 30th duly h(» iindm wmit an 
(qxu'ation but by tliim he had already 
contracted piuitonit is, which was followed 
by serious eomplications. The (?ml came 
witliin a. week, althouj^h for several days he 
had shown a steady improvimient, making a 
brave li^ht against lu^avy odds. 'Fiiis 
lemaikabU* powin* of resistance and of 
physical and mental endurance was truly 
characteristic of the man. He was endowed 
with an iron const it ution, indomitablo 
coiiraf^e and a. fervent spiritual faith of whieh 
few but his intimate friends were aware. 

Siishil was born at .Vow^onj; in Central 
India in Maich LSOO, the second son of 
H. Kali 'raran Mukerji, who survives him. 
He lost his mother when he was in his early 
twimties. His j^rainl-fat her, OhandrakanHi 
Mukerji, wasHewan am! Foreijrn Minister of 
llijavar State*. S. K. .Miike^rji ree*eiveel his 
early eelueation at Allahabad. He toeik the 
elejrree of H.Se. fioiii Muir College in 1910, 
mi^iatin^ to Lucknow for a post-graduate 
course in Rot any at (■aiming (’ollejje, where 
he took a master's dejrree in 19L»0. In .I9I.S 
he w'-as appointed a demonstrator in biolo;;y 
at that college, then afliliated to the olil 
l-niversity of Allahabad. In duly JTil 
when the residential University of Lucknow 
was inaugurated and the eollej?e passed 
under a new jurisdiction, lie was appointed 
University demonstrator in IJotaiiy. From 
this position, during the few years that 
were left to him, he had forged for himself 


a career remarkable for its many-sided 
success. 

In December lOiM he was promoted to a 
Lecturer’s post, and in December I9i*7 he was 
appointed Reader. 'Phis was immediately 
after liis return home from a couple of 
years' study leave in Riiroptu 

It was during this visit abroad that 
Mukerji found perhaps his best opportu- 
nities for exercising his versaiih^ and dynamic 
personality. Whiles preparing, for his doctor's 
degree in London, a thesis whieh was 
approved in November 1927, he found time 
for varietl activities of an aesuleinie and 
social eharaeter. Asa research stmlent. at 
University Colh‘ge. lie gave valued assistance 
to the organising eoiiiniillee for the (huit (Hil- 
ary (VIebrat ions of the (kdlegr* held in 1927. 
He read original papms and gave, popular 
lectures on this occasion ( 9 , 10 )* as well as 
before the Linn(*aii Society 1 1929 and 1927, 6 , 
7,12) of whieh he had become a Ki*llow ; 
liefore the. Rritish Keologieal Society (.Man- 
ehester, 1929, 5) whieh he had joined as a 
member: and before the. British Association 
(Leeds meeting, 1927, 11 ) for whieh In* was 
ele(*t(*d a iiieniber of the. S(*et ional eomniiftee 
for Botany and Forestry. The esiec*m in 
which he was held was marked in a graceful 
iimiiiier by the presentation to him, by the 
stall' of University (killege, of a barogra]))! 
on tin*, eve of his (lepartiire from London. 

Mukerji returned to Lucknow in 
December 1927 after tour of the ('Ontineiit, 
full of eiilliiisia.sni for the future. As before 
he threw himself lies' rt siiid soul into any- 
thing that he took up, wln*ther it was 
butani(*al r(*search or ganleiiing, sport and 
travel, the University Trsiining Cor])8, the 
Olympic games, or advisory work on the 
committees and coiineiJs of the University, 
of the Provincial (luvernment, of the Indian 

These numbers refer to the list given at the 
end. 
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Soinnco Congress, of clubs and so<*iolics. 
His eiiMiusiasm was contagious. Ife was 
like a live wire running tliroiigh all 
organisations in wliich ho had a part. 

A man of extraordinary energy 
driving force, he possessed si <lcgree of self- 
coniideiiee which the sichioveinents of his 
brief career amply jiistihtMl. Hut in a sense 
he was also the victim of his own 
versatility ; too many of his scientilic papers, 
although of great value as original contribu- 
tions, W(<re never followed up to the 
of full publicai ion. 

T1h». result was that 
h(^ was robbed of his 
due nH'Ognilion as a i 
scientist, and Indian 
Hotany of much of 
t ii e fruit of his 
labours. Nev<M<ho- 
less, \ here can be no 
doubt of his gieat 
ability as an ecologist 
and t a x <» n o m i 
botanist, as a t(*ach(*r 
and as an organiser. 

Shortly before his 
death, the Kxeeutive 
(’oiineil of Lucknow 
rniversity had ap- 
point(*d him a dele- 
gate to the Interna- 
tional (hjiigress of 
Soil Science, to be 
held at Oxford in 
the summer of in.'to, 
under t lit* auspices of 
the International St)- 
cicty of Soil Science. 

The soil relations of 
plants had becomt^ 
his favourite subject 
of research (14, 15) ever since his initiation 
tit the hands of F. W. Oliver and K. d. 
Salisbury. 1 1 is thesis for the London 
O.Se. (13) which is now being published in 
the Journal of Krolngy (‘oiitains material of 
great interest con<*erning t he aut ecology ami 
distribution of Murvurialia jurennis. Among 
other results, it show'ed the great 
importanee of 1h<‘ hydrogen-ion-concentra- 
tion of the soil as a factor in the. growth 
and distribution of plants. 

Latterly he had turned his attention to 
the causes of the high mortality observed 
among seedlings in nature (24). This is a 
subject of obvious importance in relation 
to the Buivival, the distribution and 



Dr. S, K. Mukerji, F.L.S. 


nltimaiely of the evolution of species during 
the natural struggle for existem*e. ITere, 
again, he found that the. soil factors, such 
as the carbonate content, water (‘ontent, 
organic content and hydrogeii-ion-con- 
cenlration, i.*xendse a. decisive irilliience. 

The ecology of fresh- water veg«*tation 
was a pet subject with Mukerji and 
one to which he frer|uently returned 
(5, 17, 19, 20, 21) aft er his iirst paper, read 
before the (Jalcutla Session of I he Indian 
Science Congress (1921, 2), on the biotic 
succession in the 
llora of the Dal Lake 
in Kashmir. lie had 
also made detailed 
studies of thelloristics 
and ecology of parts 
of t he Sat piira- range 
(3'. of the Vindhya 
mountains (4) and of 
Lucknow and its 
vicinity (1). He was 
a taxonomist of con- 
sidtuable c»xperience. 
Jlis knowh*dg(* of the 
iloia of Lmdvuow and 
its imviions was un- 
rivalled. Latl(*rly be 
was engaged piepar- 
' ' ing an illustrated 

local llora. Such a 
work woiihi have 
been of tin* greatest 
value to students, 
siiecially in the 
I niteil Provinces. The 
ligun'S for Mukerji's 
piojected work had 
ln*cn pi-cpared several 
y(‘ars ago but so far 
as I am aware, the 
ext had mil yet been writ! 1 * 11 . 

From numerous excursions in the valley 
ml among tl mountains of Kashmir, 
Mukerji bad gainiMl an extensive knowhalgc 
of the Kashmir flora (17, 19), especially of 
tlu^ Laeiisirine vegetation of the Dal and 
the, Manasbal. A few years ago the Yale 
rniversity (*\v.editioii to the Karakorum 
range led by the (Jerman geologist Hellmnt 
de Terra, had made an important eolleetion 
of fossil plants in the so-called Karewa beds 
of Kashmir. These strata (of which the 
surface layers are a favourite soil for the 
cultivation of salTron) arc commonly 
regarded as representing the sediments laid 
down in an extensive lake which must have 
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covonid iKiarly tlio wliole valley during the 
glacdal ago, and of wliudi the Wiilar, the 
Manas^bal, ih(» Dal and other modern lakes 
are the dwindling remnants. Dr. do Terra 
wrote to ine asking whether I could suggest 
the name of an fiidiau botanist who could 
undertake the investigation of this valuable 
collection : he would have to be a taxono- 
mist familiar with the modern tlora of 
Kashmir, but at the. same time capable of 
appreciating the problem from the view- 
point of the distribution of species as 
alTocfed by climatic fluctuations during the 
geologically recent jiast. Th<% problem 
could not have been entrusted to abler 
hands ilnin those, of my late colleague. Uis 
nanici was suggc»stcd. Dr. do Terra reaiily 
agreed. It was with this problem in hand 
that Miikerji liail madi^ special visits to 
Kashmir and to (hilciitta during the last 
two years. Shortly before his illness ho 
was spending a vacation in Calcutta, 
comparing the. fossil leaves, fruits, etc., with 
those of modern sp(»cies from Kashmir, 
preserved in the hfM'barium at the Royal 
Hotanie. (iard<m. From the notes ho has 
left, it appears tliat ho had mido pro- 
visional ideiiti Heat ions of most of the fossils 
as far as they seeme«l <a)mparable with 
living species. Rut, alas, the work was cut 
short in this preliminary stage: it remains 
one of the iinlinished inoniiiiKMits of a life 
of unusually varied activity. 

Lastly, mention should also bo imido of 
Milker ji’s interest in Indian iiiedieinal 
plants (16, 18) and on forest utilisation 
(11, 22): subjects on wliicli he had soiincl 
vicw.s, ba.siMl upon study and experience 
gained during his travels in Kashmir, — that 
region of inttmse scientille. interest, destined 
only to be explored ami appreciated by 
sons of foreign soil. 

Tlie void that has been left at the 
I-niversity, of wdiicli he was such an active 
member for tJie last thirteen years, will be 
dilliciilt to till. Ife will be ini.ssed on many 
occasions, and by many who had learnt to 
respect him as a fellow-student, a colleague, 
a teacher, a sportsman, as a friend and 
evefi as an adversary. A born tighter, with 
a keen sense of Justiee, he was quickly 
roused to a temper whenever he suspected 
unfairness; aiid regardless of himself, he 
would champion a cause solely from a 
passion for fair play, llis best friends 
had nieknanied him ‘Mussolini', an epithet 
not altogether biilied by his appearance 
when confronted ia argument. But those 
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who did not see eye to eye with him will be 
the first to admit that in the end ho was 
always open to reason, and that ids asser- 
tive tomperainont concealed a generous 
heart. 

Such was the man whom wo mourn 
to-day, snatched away in the prime of life 
from a career of high utility but of still 
higher promise in the service of science and 
society. 

B. Saiimi. 

List op Scirntipio Pitiujcations. 

i)r. S. K, MuWrji: (11 A study of the fldrisficfl 
ami eci>li>gy of Liioknnw {Pror" Intfian Snimre . 
Con‘jrcns, CalcMitta, 1021, p. isri)'. (2) Tlio Dal 
Lake (Kashmir) : a study in Iiioi.ic Riiccrcssinii 
(Prof*. hhiittn Science Con'jrcse, Calcul t-n, 1021, 
pp. l.Sd-lST). (:i) Phuit siirres^ion in tlie Satpura 
Uange, near Pmrimiarlii, (M*. {Proc. Intlittn 
hnlunlriil Society 202). (I) Kt^oloi'ical .studies 
ofilio vegetation of the Vindhyas (Proc. tuftian 
Itolo nival Sort vty^ Lucknow. 1022; Journal of the 
InJian Bolanival Soriely, 3, 202). (5) 'riii* vegeta- 
tion of the Dal Lake ri*gion of Kaslmiir [Pror, 
Hriliah Broloyi cal Society, .Manchester, .June i!l20). 
(0) The vegetation of Kashmir, a coritiibution to 
tho ecology of the Kashmir Himalayas {Proc. 
Linnean Society of LonJon. May I '.120). (7) (Jeo- 

graphical distrihutimi of Die genus MercariaViH 
{Proe. r/innean Siadely of bom/oa. Oct ohiu* 11)20). 
(S) A new variety t>r larcnnia in tlio 

Rritlsh P^lora (Joarnril of Botany. 1.oiidon, P<*b- 
riiary 1027). (0^ Maliitat. forms of McrcarinpH 

yerennis {Proc. Centenary Cclchraliona of the 
PnirerHily of London, Uiiiv<*rsity ('ollfgo, .June 
1027). (io) llaiiiblings of a naturalist in Kaslimir 
ami Mwit/erhiiid {l*roc. ('entenary (UdchriPona of 
the Cniversily of London, ’’niversity (’ollege, 2SDi 
.funo 1S)27). (II) The fore.sts of Kashmir (./m/rmi/ 
of Scivnlifi" TranaactionH. DriDsh Association for 
the AdvaiieiMuenl- of Sriirnci*, L«m»<J.s, Ot.li Si*pltMii- 
ber 1027). (12) Hiidogical relationsof Me.rcarialia 
perennis {Proc. Linnean Society of London. 2rd 
Xov. 1027). (i:i) Autecology of Mcrcnriatia 

perenntH .sii.'c/ial reference to the soil factors 

(TIuwis approve.l for t he degree of D.Sc. at. London 
lJiuv*M*.sity, 1027). (11) Stratili<*alion of nitrates 
in natural soils of Lucknow in the form of 
Liesegang rings and the sigriilieanci* of this pheiio- 
irimion in Agricultural practice {Pror. Indian 
Science Conyreaa. Madras. I02J). pji. 2r>l-2ri2). 
(Io) The Ifydrogiui-ion coiicenlr.ation of the soil 
ns a f.actor of vital importance in governing the 
distribution and gmwth of plants (Proc, Indian 
Science Conyreas, Madras, 1020, p. 2r>2). (Ill) The 
eonimercial plant at ion and exploitation of Indian 
medicinal plants and the need for the compila- 
tion of an Indian pliarmacopma {Pror, Indian 
Science Conyreas, Bangalore, 1022, p. 222). (Pub- 
lished in full by the Indian Press, Allaliabad, 
1020, pp. 1-12). (17) Bathymotricnl survey of 
the Dal laikc of Kashmir, with special reforonce 
to the penetration of actinic rays to difforeut 
depths of water and their elTcct on the incidence 
of vegetation {Proc. Indian Sciemx Conyreaa, 
Bangalore, 1032, pp. 328-329). (18) On the genua 
Artemisia: its species, varieties and ecads as 
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found in Kashmir (/Vo'*. J mtian Science CotnjreeH^ 
lfanp;aloru, lOTi, p. :i20). (IS)) On f lu* distribu- 

tion of fivsh-watiM' plants in India {l*roi\ JwUan 
Science Conf/rcss, Patna, p. :i21). (20) Inva- 
sion of Kichhornia cntuftipcH in tins interior of 
tlio UiiitcHl Provin(!r*s {/*ntc, Indian Science Con- 
tfrcMs^ Patna, 10i{2, pp. 22I-:i22)e (21) Sonia 

(ibsarvntioiis on Die anoninlons distrilniDim and 
«coloj?y of Ntjmphfrn tclrayonn (joor^i {Proc, 
Indian Science Conureee, Patna, lOIW, p. 1122). 
(22) The i6l(* of Parrolia J acifnenwntiana Dene, 
in the fori?st eeoloj»y of Kashniir Slate {i*rnc. 
Indian Science Con tjr ess, Patna, 1022, p. 222). 


lOS 


S. K. Maker ji and T, C. A'. Sintjh: (22) On 
the adaptation of sonic perennial )>lants of the 
Lneknow Ilora to the marked periodicity of the 
c'limate {Proc. Indian Ihdanical Sociclif, liiirkuow, 
1S»22; Joarnal of the Indian Hofanical Socicfi/, 3, 
p.2d2). 

S. A*. Makerji, S. C. Venna and S. X. Asfhana : 
(21) On Die irolo^ical invesD^atioii of twelve 
ililTereiit kiiiils of seiMlIiiiKs belonpnj^: to ti‘n 
faiiiilics of (lowering plants froni Die Liiekiiow 
flora willi a view to Sind the eii uses of exeessive 
seedling mortality in nature {Proc. Indian AScicnce 
ContfrcHs. IhiiiKainn*. 11)22, pp. 222-220). 


Letters to the Editor. 


Changes in Charge, Conductivity, Stability 
and Composition of Colloidal Arsenious 
Sulphide on Exposure to Light. 

Jt is known thsit sirsonioiis siilphhh^ sol 
w'heii ex])os(*(l to li^ht beeoinos turbid and 
its (loeeiilation viilne by electrolytes is lower- 
eel.’ In our laboratory we liave made 
siimillaneous iiu^iisurenients of eluirge, 
comiuetivify, sfaliiliiy and eoinpositioii 
of aresenioiis sulphide sol wlieii ex- 
posed to elee^'ie. light lor dilTiTeut periods. 
It is observed that the eharge on the eolloiilal 
particles continuously decreas(‘S while the 
conductivity of the sol incn'ases with an 
increase in the period of exposure lo light; 
th(‘ amount of free arsenious aeid in the 
sol at tin* saiiH* tiim* inereases (t he amoiint 
of total arsenic/ remaining tlie same) while 
the* uiiiount of total sulphur decreases some- 
whfit. The stability of the sol as determined 
by iloeeulation values w’ith KTl lirst iii- 
eT(‘as 4 ‘S and then decnvises on the other 
hand, when MgPI. is used to coagulate the 
sol, tii(» stability is found to decrease conli- 
luioiisly. 

The arsenious sulphide sol when exposed 
to' light hydndyses as on ageing into arse- 
niouH acid ami hydrogen sulphide ; the latter 
is photoehemieaily oxidistMl to sulphur di- 
oxide wdiich again reacts with hyilrogeii sul- 
phide lo form peniathionic aeid and sulphur. 
The sulphur adsorbs polythionato ions and 
passes into colloidal sul]>hur. ‘ The decrease 
of the cataphoretic spe(?d (charge) noticed 
by 118 is due lo an increase of the amount of 

^ Freiimllicli and Nathansohn, Kolhid Zeit., 
1021, 28, 258. 

* Cf, Miss Sheila Hoy, J. Ind. Chem, Soc.^ 1021), 
6, 431. 

^ Fi*eundlicli and Nathansohn, lac, cil. 


free arsiuiioiis in tlie sol produced as a 
result of liydrolysis of arsenious sulphide'. 
The increase of conductivity is on account of 
the jmnliictjon of free arsenious acid <luc to 
hydrolysis and of polythioni<* acids as a 
result of photocluunical oxidation of hydrogen 
sulphide-'. The smaller stability of liie sol is 
due to a deeri^asi* of the cliargt^ oii the* ecdloi- 
dal partieh‘s, but the greater stability observ- 
ed with K(1 when the sol is exposed to light 
only for short perioils (*annot ]>e exphiiiUMl on 
the same basis beeaus<‘ the charge, on the 
colloidal particles has etmtirnoiisly decreas- 
ed ; this anomaly with regard to KCl is 
l)eing investigabMl. The fact that Die total 
amount of sidphiir in tlie std decreases some- 
what on ex]>osing it to light is dm^ to some 
hydrogen siilphhh^ (^scaping as gas from tin* 
sol. Details of experiments and results 
will b(‘ published elsewhere in due course. 

(’. II. dosiii. 

1\ M. MvavK. 

li. N. Dks.vi. 

IMiysieal ('hemist ry Laboratory, 

Wilson (\illege, 

Lorn bay 7, 

August //, 10'tl. 

Development of Roots from the Petiole 

of Ficus religiosa Leaf. 

WlilLK investigating the intluence of 
external enviionmental condition (e./;., fac- 
tors like light, temperature, humidity, etc.) 
on the formation of cuticle in Ficus 
religiosa^ L had an occasion to filiick some 

* C/. Desai, Ciirr. Sci„ 1S)21, 2, 473. 

® Cf. Mnrphy and Mathews. J, A mer. Chem, Soc,, 
1023,45, 18. 
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of the leaves froiri the lo\V(?r region of the 
sliool , whieh appeared toobslniet I he littiiig 
up of the apparalus. On Ihe. same day 
(17th .Inly lIKll) those plueked leaves were 
plaeed in laj) water. The eiitiele experiment 
w'as eondiietiMl for a fortnight. Diiiing this 
period the leaves remained in tlie same 
water. TlH^y did not show any sign of 
seneseenee. Tlie leavers were examined on 
.'list July llfll to tind a possible eaus<‘ of 
their n*maining healthy, when some root-like 
strueturi‘S wen* found to e<ime out from the 
eallus formed at tin*, base of the ])etiole. On 
eloser examinali<m they wen; si*e.n to be leal 
roots with root-haiis and root-eaps. On 2nd 
August ni'll, the h*aves were plaeed in fresh 
tap wa.lc*r, to S(*e if any further ehange. wcMild 
take plaee. After a eoiiph* of days the tirst- 



formed roots elongated and had developed 
root-hairs profusely. On 1th August ]9;31, 
one of ihe leaves with roots was placed in 
moist sand to see if any shoot would eomc 
out. 'l?his leaf remained healthy for J days, 
but from 7th August 19.31, it began to sliow 
signs of decay. The other leaf in the mean- 
time had borne scvenil roots right from (he 
severed siirfaei up to the middle portion of 
the petiole. Oji the same date this was 
plaeed in very <iilute nutrient solution 
(PfelTers). The roots elongated and fresh 
root-hairs came out from the elongated 
paits. Some roots ^ave out braneluts and 
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the length of tlie individuals bceamo gradu- 
ally greater. 

The h*af is cpiite healthy and is living till 
this day (I7t.h August 19.31) when the article 
Is being s(*iit to the press. But no shoot is 
eomiiig out. 

Further work on this is proceeding. 

P. F. Malijk. 

Itavensliaw ( -ollego, 

Ciittaek, 

Aiigtiitl /r, 7.9.7/. 

Note on the Theory of Artificial 
Disintegration. 

In a ri*eent puhlieation' I (in eollaboration 
with A. (Janguli) luive given the following 
wave statistiesil fonimhi for artilieial dis 
integration of niieleiis by a-jiarlieles. 

(' (I) 

where the sutlixes 1 ami 2 are n‘spee- 
tively for the bombarding a-partieles and 
tin* disinti‘grnting ])r()tons. Tin* above, for- 
mula has been shown to be in good agree- 
ment with ex])eriment. The diseontinni- 
th*s in tin* eiirve lately found by (liadwiek 
and others- ean be (*xphiiin*d from tin* 
above formula on assuming tin* (*xisteiiee 
of dilTereiit groups of protons witliiii tin* 
niieleus. Investigation in this dir(*etion has 
alreaily been taken up by .M. (Ihosh. It 
should also la* noted that tin* above formula 
is perfi‘etly gi*neral and may be usi*<l for any 
other ehnss of nuelear nrliliidal disintegra- 
tion. 

Sinee tl.w* ]ia]K*r has be(*n publisln*d, my 
attention is drawn to a recent article on the 
subject by Th. Sc\l.‘‘ After elaborate 
:ina1,vs(*s SexI iinds that- tin* absor])tlon 
eoenieic*iit (ft) for the M-partieh*s is given 
by (in tin* present notation). 

fi ^ c -J/.-, -Sin 2//,,,) , , (2) 

Since A oc /i, formula (2) obviously cor- 
responds to tln^ lirst part of my formula (1), 
whh'li follows direetly from the assumption 
of a vis(*ons phase s])ace for ihe mn*k*iis. 

We should also note thtit the second part 
of ecfuation (1) representing the disintegrating 
protims is taken with a positive*, sign in the 


^ Carr. Sci„ U):U,2, 17 1. 

“ yVtic. /{og, Soc., 130 » 40.3 ; 135 , 48 . 
3 Zeit.f. Phy., 1934 , 87 , 105 . 
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exponent iai, w'liemiH in the ease of k])oii- 
taneons diHinti^j^mtion the si^ii is negative. 
The. solution of the rel(‘vant dilTerential 
equation ^ivess botli the si^^ns.' As usual 
w'e :i.re to fix tlu^ sir'll from a physieal eonsi- 
dt^ation of tlie jirobh^n. Krom tlu^ ])rineiple 
of conservation of enrrj^y we liiul tliat for a 
^fiveii velocity of the bombarding]: a-partiele 
the number of protons eomin;; out of the 
nucleus with a hi*jh«‘r velocity is less. So 
the sir'll must b(^ taken positive, rondi- 
tions are, how(»ver, ililTennit when the emis- 
sion is spontaneous. 

Lastly, we may n*mark tluit in his above 
treatment SexI appears to think that when 
tlie limit of approach of the bombanlin^ 
a-partich» is zero, there is usual Huthcr- 
for<i scattcrin*? but if, instead, tin* limit is 
then* is an additional term in the pertur- 
bation fiinetion wliich represents disintej^ra- 
tion. Hut after ]\luk]ierjec‘*s well-known 
wave statistical theory' of anomalous 
a-scatt(‘rin^ based on tln^ assumption of a 
critical ratlins tlie above idea, of St^.vl 
should, I think, la* tliseartltMl. 

K.iMvAH. 

Physical lb*search Laboratory, 

Prt'sidtmey Polh*<re, 

Pahmtta, 

Ainjiist 5^-s, n):iL 

Determination of c.'m and Mass of Individual 
Charged Particles in Colloids. 

It is of great interest to tletermim* the size 
ami mass of hidindmd partiehvs in colloids, 
as the imdhods hitherto employt^d give only 
the nrrntfff valm*s, wliieh are more or less 
incoiTcet. I have therid’ort* betm working 
out dill'enmt methods for the determination 
of the mass, size ami the ratio of the charge 
to mass of indirithial particles in colloids. 
One of these, has been brietly mentioiUMl in 
a previous not (».* A short account of another 
method which has been worked out 
successfully by me is giviui below : — 

The colioid und(*r examination was eoii- 
tairied in a cataplioresis cell, which was so 
fixed iji tin* ultraniicroscu])e that, when an 
electric field was applied across tin* «‘lee- 
trodes, the (colloidal particles mov(*d up or 
down depending on the direction of the 
field. The eye-j)iece was fitted with a 

^ Villi' solution bv Iticcatti's method given by 
Wexl, Zed./. P/I1V8., 1010, 56, W2. 

^ Phya. ZeiL, lUaa, 34, 175. 

* Carr. NVi., Um. 2, p. :187. 


inicrometcT scale. Any singU‘ particle, was 
selected in the field of view of tin* ultra- 
microsco])e. Then an eleidrie f'ud<{ of SO 
or 100 volts was applied across the* elect rmles 
and the velocity (r,) of tin* im)tion of the 
single partieh* in a vertically doirntmnl 
direction, /.r., under the combined intlmMice 
of the electric and gravitational fiidds, was 
found. The electric field was then reversed, 
and the velocity (r.) (d‘ tlH‘ mov<*ment of 
the same particle in a. vertically ninrard 
direction with tlu» force of gravity acting 
against tin* elect rii field was found. Then 
we hav<* 

Vi Xi- ! I :i7ri ' (d, d.)g. V, V\, X»* 

V.J Xi* I .'*7rr‘ (il, d._.) g' V, V._. in.ir.c 

(X is the applied electric ield. r the cdiarge 
of the parti<*le, w/ its mass, g t^ic gravity 
constant, d, and d., tin* densities of the* 
particle* and the medium respectively). X, 
g and c an* constants, the values of which 
are know n. Knowing furl her the values 
of V, and V.., which have been determined 
experimentaliy, tin* value* of e*, ni for e*ach 
individual e*edloidal partie*le obse*rv4*d in 
the tn*hl of the* ultramie*roscope could be 
cal<*iilate*il. 

Comparison of the valm*s of e'm for 
several particles has shown that the* value* 
ed* e m for a (T*rf.iin se*t of particles is prae^- 
tie*ally the* same*, that for others a simple 
multiple* of the* feniin*!'. ami so on. It is, 
however, nee*e*ssary to work with a large 
number ed’ sueh partie*h*s befeiie* a- ge*m*ra- 
lisatioii can be* inaeU*. I am therefem* e*on- 
tinuing this Lnve*.stigatioii and e*\te*neling 
it to a niim})e*r ed' eedloieial syste*iMS. 

K. Kuisii.nami kti. 

C(dle*ge* of Se'ii*m*e*, 

Nagpur, 

August i^!), Ill'll. 


The Development of the Female Gametophyte 
of Luiltrigin ^.tirvijlura, Roxb. and 
Jussima trpeus, Linn, 

Tiik family Onagraeca* has long be*e*n of 
interest to the morpholejgist ami e^ytologist. 
The? aelde*d import ane'e give^n to it by tin? 
scries of papi*is recently publisheel by l.)r. 
Donald A. Jolianseii of the* Staiifonl I/niver- 
sity, lias prompted us to give here? si hrie»f 
rejport of our own observations on the de?ve- 
lopmont of the? e*.mhryo sac? in two plants of 
this family, wbieh we bad the oeeasion to 
eolh^ct ill our trips to places near about 
Agra. 
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Both tlio plants are found only in marshy 
habitats, but the second — Jussieua rvpvns — 
thrives best in water. The ovary is com- 
phdady inferior, four to live-eel led, and has 
rows of numerous tiny ovules arran^jed on 
th(^ axile plaeiuitas. In Ju^siriia re pens two 
leaf-like a])penda^(‘S are p^^sen1' on I he ovary 
which do not, liowev<*r, 'jivi? a clear indication 
of the presence of xyleiu and pliloeni. 

The ovules are anatropous and since there 
is a gradation in their rate of development, 
a fair number of stagiss can be obtaim^d from 
a single ovary if suitalily cut. In later stages 
the ovules bt?coine bent and pressed towards 
the central axis an arrangement evidently 
designed to facilitate (he entry of the pollen 
tube. In JussirHfi the eiirvalun^ of the 
ovules continues till tlieybeennn^ completely 
curved over with tln^ riiienipyle piiinting up- 
ward. fii Zied/c/z/oc then' is no uniformity, 
but t he longitudinal axis of t he ovules usually 
lies at right angles to I In* ]daceiita. with the 
mieropyle turned inwanls. Tlime are two 
integuments, but the outtM* is not <lev(doped 
towards the side of tlu> fuiiieiilus. Neit her 
a liy postal e nor e|)istase develops in any of 
the two s|)eeies. 

Usually tlieie is a single liypodiu'nial arches- 
porial cell, but tho adjoining cells of the 
iiiicellus sometimes resemble, this so closely 
that it is dinicult to distinguish it clearly 
from them. The primary wall cell in 
Jmshna gives rise to an (‘xtensive parietal 
tissue, but in rjudiciyia only two layers are 
formed in most cases. Occasionally the. 
epidermal cells of the niicellus also divide at 
certain points in Jnssiciut, 

The megaspore mother cell (Fig. I) givers 
rise to a tetrad of four megaspores which are 
usually arranged in a single row, but in 
Ludwigiti it occasionally happens that the 
( ell- wall laid down in the chalazal dyad is 
oblique* (Fig. 4) or even perpimdicular in 
the latter (;ase the meg.ispores become 
arranged in the form of an inverted ‘‘ T 
In JuHHivna two tetrads are oeeasionally 
present in the same nucellus. 

The. micropylar megaspore alone functions 
in most cases, but the chalazal often enlarges 
considerably and both may continue to 
grow for some time (Fig. 3). More rarely 
the upper two may enlarge and the two 
at the chalazal end may be the tirst to 
degenerate (Figs. & 41.' In most cases 
tho remains nf the three degenerating 
niegaspores can be easily made out in both 
genera even up to the time the embryo 
sacs are ready for fertilisation. 



Figs. 1-7. 

All ;irij of Luthrrjia fnirvijlttru and have 

been reprodnee.i ali a iiLMgiiilir.'ition of >(025. 


Biiring tho enlargemonl of llie micropylar 
megasporc a vatmole appears at its lower end 
so that the nucleus always lies at the top 
(Fig. 5). Hero it undergoes two divisions 
giving rise to 4 nuclei (i igs. (i & 7) of which 
three take part iii the formation of the egg 
apparatus and tho fourth functions as the 
single polar nucleus. As in tlie other Oiia- 
gracjeic, so far iiiv(‘stigatod (except Trapa) 
tliero are no antipodals nor a lower polar 
nucleus. 

Sterility of «)vulcs was common in both the 
plants. Ill LuUwigia several eases were seen 
where both tiie iiuceliiis and embryo sac 
w'ere absent and only the iutt^giirnonts were 
left. Dcge.uerations might set in at any 
stage, but are more frequent in later stages. 

1*. MAHKHirWARI. 

Bahu TjAl Gupta. 

Agra Golh>!ge, 

AgTA, 

August 37, Iff'li. 
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A Case of Ovoviviparousness in Adult Gall 
Midges {llonldidw). 

Kiialk^ lirst recorded the remarkable 
plienomcnon of ovoviviparonsne^s in gall 
midge larvie. Later Felt- d(‘»eribed this type 
of pa^dogenesis in tlie genera Jlf /«#//>/• Mein, 
ami OligarcrH Mein. Hut the only r(»ferenee 
in the literature to this habit in the adult 
gall midges is by (’otes'*, who records that 
Wood -Mason believed the ** silver-slioot " 
gall midge of paddy hichydiidosiH onjztv 
Wood-Mason, to be viviparous. 

While recently working on the Indian 
forms of this family, I came across an nti- 
doiibled ease of this habit in the adults of 
a new 8peeie8^ The abdomen of a female 
of this species was oliservcMl to be heavily 
loaded wilh numerous cylindrical, apodoiis 
larva*, which wen* at lirst beli(*ved to be 
those of Jlymenopterous parasites. Siibse- 
(juent observations, however, prove<l to 
the contrary and it was found that they 
were true Honid larvse, hatched from eggs 
inside the abtlomen of the mother. 

Aft(‘r pairing of the midges, the eggs 
are fertilised but are not deposited by the 
female. The larva* are hateh<*d from them, 
retained and nourished in the abdoniinai 
cavity of the parent midge. Living mag- 
gots are then deposited after twelve tlays 
on cU*(*aying vegetable matt<*r. Whc*n fresh- 
ly extruded they are about 1 mm. long ami 
>Vlh»wish-wliite in <*olour. ^^ome of them 
are already in a far-advane(*<l stage of <le- 
velojiment and immediately turn into pupa*. 
Others, how<*v«*r, . fe(*d on the <h*caying 
veg(*tabl(* matter and pupate after a. further 
period of development (*xt(*nding over a 
month. The adults emerge in about live 
days. 

This habit se(*ms to be of great advan- 
tage to the species in two ways. Not being 
so helpless as eggs, the larvae have a chance 
of escaping i)arasitisation. W/ien suHi- 
cieiit food is lacking, some at least of the 


' Kh«*\h\ W., “ Dio Paiuhigoiiosis ilor (Vc’ulo- 
niyidon, " Xee/oj/zVrr, lUOS, 55, 21, 1-80. 

- Foil, K. P., “ AMittslor amcncan*t F(»It, an 
acroiiiit of I*i»(logoiH*sis.'' Hull, N, )'. SI, Muh,, 
Ddl.No. 147, S2-I0I. 

“Biology of Miastor uiid Olij/arcfs," NnVnrr, 
1012,33, 27S-2SU. 

•* Cotos, K. ** Notoson Tnilinn Economic In- 
Rftcts, ” /«d. A/14R, Notes, 1800 , 1, 102. 

^ This new species is describod in a paper shortly 
to appear in the UccordH of the Indian Museum 
under tlio name Thurtmia ckllkaenats, sp. nov* 


larva*, already w^ell dc*veloped, (!an immedi- 
ately ]mpate after b(*ing laid and turn into 
a>flults, thus providing against the entire 
extinction of the generation. 

M. S. Mam. 

Entomological Si*ctioii, 

Zoological Sijrvi*y of fndia, 

Indian Museum, 

Calcutta, 

Svylvmhvr 1, nm. 


Exembryonate Seeds, 

In their iiitcr(*sting note recently publish- 
ed Joshi ami Kao' record the forinatioii, 
in Thiosfwra rordi folia, fruits and seeds 

which are outwardly nornuil although 
devoid of all trace of an embryo There is 
no evidence of fertilisation, ind(*ed, even 
of pollination : the egg-apparatus ami anti- 
podal cc*lls of the otlierwise normal embryo- 
sue degenerate early, but a copious endosperm 
results from tlu* fusion of tin* two polar 
nuclei : th(*re is. of course, no triple fusion. 
The ovary ripens into a healthy, lleshy 
fruit, containing seeds which are normal 
exe<*pt for the al)s<*nee of an embryo. 

The aiitluirs suggest a eom]>arison with 
the case of Cyras rrrolata r((*orded by Kash- 
yap in 11121, where fon*ign pollen may 
possibly proviile tin* necessary stimulus 
to the further development of the ovule'-. 
But they do not refer to an important paper 
publisiied (*arlier, in whu*h le doc' proved 
theinlliieuee of foreign polh*n on the develop- 
ment of the ovuh* of f’. Rmnphii, In the 
Tinospom, liowt*ver, thi*Te is no question 
even of for(*igii pollen. A pahehotanist 
is at once reminded of the fact tbat so many 
of tin* hc*st pn*sc»rved paheo/oie gymno- 
sp«*rm ** seeds " are totally clevoid of an 
embryo. This fact has generally been 
explaim*d on tin* analogy of the modern 
iiinkyo, wliere n*rtilisation is said to take 
fihiee after the oviih* has fallen to the ground. 
No such explanation will, however, apply 
in the present ease. 

Ibit. iiow does the Tinospora seed grrmi- 
ualr, if at all ? Whene<* does the seedling 
take its birL'i ? These are obvious ques- 
tions on which, it is a pity, the authors 
are silent. Does tlu* endosp<*rm itself func- 
tion here as an i*mbryo ? It has been 

« Curr, Svi„ DKU, 3, 2,02. 

2 Kashyap, ,/Guni, Ind, Hot. Sor., 120. 

2 lo title, Ann. Hoy. Hot, (iard, Peradeniya, 
1017, 6, 3, 187. 
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rather acutely, that the endo- 
sperm of the higher flowering plants is in its 
morphological n.atiire a sort of cunbryo. 
No doubt the authors will pursue their 
enquiry, in dm* course, into these matters. 

II. Sahni. 

The rniversity, 

Lucknow, 

Sfptrmbrr / if V / . 

On the Development of the Dorsal Arcualia 
in the Cervical Vertebra in Chelonia. 

pKKViors workers' ■' on the development of 
tlie vertebrnl column of Chelonia, liave. stated 
that the dorsal arcualia of the cervical 
vertebrie are formed from tln^ cartilaginous 
basidorsals of either side to complete the 
neural arcli. Hut our n^ceiit invesi igation 
ilisproves (heir findings. Mookerjee*' has 
shown that in the vertebral column 
of Trodida the cartilaginous biisidorsals 
of the corn*sponding vertebra* are situated 
at tlu*. middle region of the centrum. There 
is a third pie<*e of cartilage*, the siipra- 
dorsab whicli intcrv(mcs between the 
basidorsals of either side, and leads to 
the completion of the cartilaginous arch. 
Hesides this, at the anterior and posterior 
portions of this cartilaginous arch, there 
an* two connective tissue arches which 
complete the <iorsal arcualia of each verte- 
bra. Tlieso connective tissue arches become 
osseous without going through the stage 
of chondrification, and they are thin- 
ner in cross-section than the cartilaginous 
basidorsals mentioned above. An identical 
condition, as detailed above, has been shown 
n*cently by Mookerjee in collaboration with 
(Miatterjee* in the vertoliral column of snakes. 
Now a similar c.ondition has again been 
observed by us in the vertebral column of 
(■helonia (Figs. l-o). ’ 

It may further be point(*(l out that in the 
intervertebral region of ChnfReuijfH structures 
like the zygosphenes and zygantra or the 

* (3i*;e'iih;iiir, fhiirrHitrhitiif/fn zitr 
ehrnrhn An'tfnmh* tfrr Wirhrtsnulr hei Amphiblen 
inifi Lcip/.i<;, 1.SU2. 

- llorriii.'inii. (\ l\., tinnin's Kittssvn nttf ifrtl- 
nmujou ties Tiern'irhf*^ I SIM), IM. VI, Abt. I?. 

'■* Cxiulow, 11., f*hU. Tmns, /f.07. Nof., 18UG, 
187 B. 

4 ( I allow. II., The Krolnfimi of the Vertebral 
Column, ('aiiihriil^e, iu;e{. 

*» Proctor, J. II., Proc, ZooL Soc. London, 1022. 

" Mookerjee, H. K , Phil, Truna, Hoy, Soc., 1030, 


fibrous tissue, characteristics respectively of 
snakes and newts' are not found ; but the 
intervertebral region of ChryaemyH comes 
closer to the anuran condition in as much as 



Fig. 2. X42-ri 


a big gap e.xisls between the two successive, 
vertebra*. 

Mimtion may also be made here of th(% 
fact that in th(< second vertebra of Chrysemys 

- •» ^T^ 

T Mookerjeo, II. K., and Chatterjee, B. K., 
Curr. 8ei., 10S4, 2. 431-430. 
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Thk Thkory of Unkmployment. By 
A. 0. Pisoii, M.A. (Mamillan & Co. 

I*p. .‘ilO.) Price ITw. iipt. 

In a brief siijrly of tlie problem of un- 
employment published in the ffome Uni- 
versity Library Series about two decades 
aj(o, Professor Pikoii had (‘xuniined the 
broad economic fa<*tors \vlii(*ti jjovern the 
causation of unemployment, and diseusscMl 
its remedies and palliatives. Ilis main 
eoiudusions were firstly, that ev<Mi in a 
stationary industrial state unemploynuuit 
would b(^ a n(»ces.sary result, if the wa^re- 
tat(‘, instead of beinj' left to be adjusted 
by the free play of economic forces, is forced 
up eitlier by collective baru;ainin^ thron*;]i 
Trade I'nions, or by humanitarian or lejral 
com]Mdsion in favour of a minimum wa^e ; 
and secomlly, that in th<» non-stationary 
conditions of real life, the ri«:idity of the 
wa>?e-rale, the impeilimeiits to th<‘ nobility 
of labour, and the tliictiialions in the (hanand 
for labour operate* as aelditional e*ause*s for 
the proeluction of unemploynumt . 

The* pre'sent volume* eh»als with the same 
pre)bl(*m in a much meire* tlioreiii^li ami 
scientific manner, with a definite* aim at 
such e‘euiiph*te*nt*ss as e'an be* attaineei in 
the? pre*S(*iit sta.j'c eif kneiwh'eii'c, ami with 
all the precision and care*ful analysis which 
stuelents of e'conennic se*ie*ne'e have* U*arnt 
to asseu'iate with the name* e»f Pre»fe*sseir 
Pi*^e)u. The varieius type*s of e*ause*s ami 
ecemomic situations relevant to the* amount 
eif une*mple)yment are he*re syste*matie*ally 
e*hissifie*el ami liste*el, and in the inve*sti^a- 
tion of each the analysis is semj^ht te) be 
pre*sse*d te) the farthe*st fe*asible peiint . This 
ne*w bejeik'. must tliere*fe)re» be we*lcemu*eL 
not only for its disciplinary value tei 

the aeivanetMl stueleiit, but as a classic 
ae*hie*vement which e*xte*Fiela cousieIe*rably 
the* limits of e*e*e)iiomic analysis, ami fiirnishe*s 
a basis ami a se*atTe)ldin^ feir future work. 

It is also a mat te*r feir emn^ratulatieui that 
Prof. Pi* 5 ou has detinite*ly decided in this 
new book to adopt mathematical analysis 
as the? avowed! instrumi?iit of econoiiiie; 
invostijration ; inde*ed consiele*rin^? the? nature 
of the subject-matte*r and the intricacy 
of the analysis, any decision to the contrary 
would have been inconceivable. Prof. 


Marshall, the* pre*elece*sse)r of Preif. Pijxou in 
the Panibriel#;i* Phair, in his Prinelplvn of 
EronomlvH — and we* may tielel, Prof. Pift:e)U 
hinise*1f in his Kcommiva of Welfare — ere*ate*el 
the fashion of dn*ssin^ up privafe* inathe*ma- 
tie'al re*asonin;>: into e*hibe)rate* ne>n-niathe- 
matie*al lan^iia«j:e for the* ediiie'atie)n of the 
publie. The* edear aelvantn*cc in eliscarding 
this pretenei* (“ Pottem-woed ", as the author 
aptly terms it in flu* Intrealuedion) is that 
the c*er1itude* ami elarify in the minel eif the 
write*]* is e‘e)mmiinie‘ate*d diivcdly am! withe>iit 
himirams* to flu* r(*ad<*r. One r<*c?alls in 
this e*euine*e(ie)Ti the eemtrove*rsie*s about the 
applie*ahility of mathematie'al re*ase)ning tet 
e*c‘onemni‘K, in the* e*arly days when e»ee)nomie 
cone*epts W(*r(* in Ihe* nebulous formative* 
stage* — e*untre>ve*rKies all the*. me»re* violent 
as both the pred agonists ami the* oppom*nts 
ofte*n sulfered fre>m funelaine*ntal mise*on- 
(*e|dions. It was doubt h*.ss the el(*sire* to 
a vend sm*h mise*onei*ptie>ns that must have 
le*ei Marshall to give* the* aelvie*!* “to bum 
all mathemath'S* in bis private e*oiTe*spe)n- 
ele‘ne*, and must have be*en ))artially re- 
sponsible* f«)r the suppression of Ihe mathc*- 
iiiatiVal elcme*iil in his weirk. IleiweveT, 
this phase ed' e*e‘omunic seiene'e lN*lemgs 
ele*liiiitcly to the* |»ast. To-day the* te»rm 
'mathematical (‘conomics ' i.s a misnomer; 
timre is, on tin* edln*r hand, only erne eH*onomi(* 
sedemee, anel matlu*mat ieal analysis is the 
essential ami irn*pla(‘abli* instrument of 
its ivasoning ami method What in laid, 
would remain of modern '‘onomic'S if ele- 
mande’el of the* iele*as of its gre*at e*re*ators, 
Jevons, i ’oiirnol , Walras, Paivto — ieleas, 
eeonomic imh*e»e| in tln*ir content anel signi- 
lie*am‘e, but mat liematie-al in tliedr form f 
The fact that most Imlian rnivi*rsi1ms 
(who are* generally conteiil to stay, at a 
moele»st estimate*, about llfty ye»ars be»binei 
time) liave fleelari*il in Favour of ' noii- 
muthematieel ’ (*e*onomie*s, eleM*s not remler 
it any the less true that e*e()nomie science 
looseimel from tbe ballast of mathematical 
reasoning, be»e*ome*s de*graeleMl into vague 
state*nu*nt.s, refe*iTing to the e|ualitative iji- 
terelepenele*nce* of various loosely clefimHl 
economic e*iititie*s, and heading iiowhe?re in 
particulai'. 

The book is dividoel into five parts of 
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which th(* last deals witli the main theme, 
^hile tlie others prei>aTe the ground by stndy- 
inijf the precise relation of quantity of 
iin(*iriplnyment to various other economic 
faetors. I’art f is devoted to jireliniinary 
considerations, to tlie j»reeise dtdiiiition of 
imemployfueiit and to the reiatioii of the 
volume of iiiuMiiployment to the How of 
wa<xe-j(oods. In Part If a fundamental 
foTinula is oldaim^d f«)r h3,/, the elasticity 
of real demand for labour in a sinjrle centre 
under competitive conditions, in t(‘rms of 
(I) the elasticity of demand in terms of 
wage-^joods, for the new output at works 
of the linisln^d products, (2) the elasticity 
of supply of the raw material, (H) tln‘ (dasticity 
of the productivity function of labenr, 
(4) the ratio of the demand price of the 
tiiiished product to the pric(^ of the contain- 
ed raw material, and (o) the ratio of the 
money-waj?(‘ to the iiioney value <»f the 
net output per head of the labour employ- 
ed. Tin* cast* of several c(uitres of produe- 
tion, and the dilTerences made by mono- 
polistic conditions and by the rate of interest 
ilu(* to tin* deferred character of tin* return 
to labour an* then examined. The elasti- 
city Vif of the real total demand for labour 
(that is, in the wa<re-jfood and noii-wajfe- 
j(ood industri4*s to^(*ther) is ]n*xt expr<*ssed 
in terms of the elasticity of r(*al demand 
for labour in the \vaj^e-.!j:ood industries. 
The last chapter studies tin* money elasti- 
city of the total real demand for labour, 
refutes the popular fallacy that khw 0, 
and d(*rives a formula for expressin.t; K//* in 
terms of l‘Vi on the hypothesis that the 
total moin*y income is a function of the 
total real income. 

Part III d(*rnn*s improvements' in the 
supply of raw material, in tin* d(*niaiid of 
the new output of the linished <'ommodity, 
and in the ]>roduetivity of labour, and stii- 
<lh*s the (»ITeet of such improvements on 
the r(*al deimuid for labour, and tin* roh* of 
various factors, such as seasonal and other 
variations in people's flesire, estate stimu- 
lation, interrelations of utility between 
different eommodities, etc., in producing 
lluctuations in tin* demand for labour. 
Sev**ral other aspe(*ts of the question, in- 
(*ludin^ tin* eifect of chan#fe in the rate of 
iiitc*re8t, arc* also exaTiiincHl. 

So far tln^ ar}:unn*nt has bc*c»n from the 
‘rear end, that is, in terms of wti^e-good 
units, implying the use* of an index for the 
cost of hviiig or the general price level. 
Part lY stuclics the influence of monetary 


factors by means of a hypothc'tieal standard 
monetary system, in which the aggregate 
money income varies only with the varia- 
tion in the several factors of production, 
the jiricc* level vari(*s invc*rs(*ly with the 
prodiietive effieiency otln*T tilings hc*ing 
the same, and the total stock of active 
mon(*y iiK*reasi*s with the total monc*y iii- 
c^ome so that the ineonn*-vc*loeity rc*main8 
the same. Wc* have also an (*x))hina.tion 
how forced levies and anti-levies of w'age- 
goods result, if the hank rale of interc*st 
difTers from the* propc*r rate* — which is the 
rate which maintains the* standard mone- 
tary system. 

The concluding part invc*sligati*s the effect 
on the aggregate* volume* of une*m])loynu*nt 
of fluctuations of real di'niand for labour 
in different ee*ntre*s of industry, of wage- 
poli(?y and of other fa<*tors. Aeeording to 
the author's view it is the* stale of real de- 
mand for labour wliieh is the* (‘sseiitial de- 
terminant of the* pe*rce*ntagt* of une*mploy- 
me*iit, and the real w'age*-rate sti|iulate*d for 
by work-p(*opIe in normal tim(*s Is always 
adjuste*d to tin* ave*nige state* of r(*al demand 
for labour, lleiu'e he is not inclined to 
attribute imu*.li siguirn*anee on tin* Idgb 
e*orrelat ion betwe*(*u real wage*-i’at<* and un- 
employme*nt, obtaiimd in n*(*(*nt statistical 
studms. Such sigiiincance can only ie*sull, 
according to tin* author, if changes in the 
real wage-rate* are inde])enele*nt- eif elumges 
in the* real deminnel for labour. In fae*t, 
however, a shift in the denuinel for labour 
may pre>eluee shifts e»ithe*r in the same* 
sense or in the opposite* se*iise^ in the re*al 
wage-rate. 

In spite of the* haneli(*ap of the* laek of 
statist ieal elata for te*stiug oi justifying 
the re*sults e)htaiiu*d, the* iiu*rease*d insight 
ohtaine*el fremi the boeik into the* '*e*onomic 
me*chanism of uin*mployme*iit, anel the 
numlH*T of el(*tinite* ivsults are* e*oiisid(*rable. 
A (‘ombined organisation of all geivern- 
ments ami traele* organisations to gathc.*r 
e*xle*nsive anel re*liable* ee'emeimic statisiie*8, 
somewdiat on the*, lines of re(*.ent> work in 
Ame*riea, woulel re*sult in a fe*w y(*ars' time 
in untold progress to economic science. 

Tlie* large* niimhe*r of mathe*mati(;al for- 
mula* in the hook, seems tei have^ occasioneMl 
many ])rint.e*r’s e*iTors anel author's corre»c- 
tions ; over anel abeive*, those. liste*d in 
the Errata, t.lu*re are misprints on pages 
58 and Kid. The student may probably 
feel that some places in the book are not 
snfBciently explanatory. The theory of 
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interest ilealt with in tin* footnote on p. 179 
may witli advantage inserted into tin? 
argnineiit at tlie tjottoin of ]). The 
Ireatinent (d the standard inoindary system 
an<l tlie money faetor eoiild in places easily 
bear further explanation, without niueh 
danger of interrupting the main argument. 

li. VATnYANATIIASWAMY. 


ANALYTll^\L (iKOMKTRY. By Viueent (\ 
Poor, Ph.i). ((.Iiapman iSo Hall Ltd., London. 

Pp. 211.) Price LSs. (id. m»t. 

This n(‘w text -book, in splendid get-up, 
is very ably written for the lirst year course 
in colleges and present. s some unusual 
features. It is c.oneeived. on broad lines, 
and witliont going into detailed develop- 
ments in any topic, is able to keep the em- 
phasis throughout on the g(Uieral apparatii.s 
of ideas and procedure, characteristic of 
the subject. The ground covere<l is wide. 
In addition to conies (gimtu'al equations 
of tlie 2ih1 dt^gree, standard forms of the 
parabola, ellipse and hyperbola asymptotes, 
diaimdiTs, pole and polar) and transforma- 
tion of co-ordinates, we have an elementary 
cliapter on the tracing of higher plane curves 
and the iit.ting of polynomial curves to 
statistical data; and the final quarter of 
the book is devot(?d to Solid (h»ome(ry 
and proceeds as far as is mM*(*ssary for a 
geiu^ral notion of curves and surfaces includ- 
ing the ilitTerent types of ruled and 
non-ruled (puidrics. One appreeiatc^s the 
Introduction of ehmientary plane and solid 
geometry at the same stage to the pupil, 
without making the usual artificial distinc- 
tion between them. It is quite likely that 
certain portions, for example the ruled 
and non-ruled (piadric'S, may prove too 
dillieull for the lirst year of tlie I.'niversity 
(which would correspond to our Senior 
IntermediatiOj l>(>t the general tone is ele- 
mentary and on(‘ does get the impression 
that the major part of the book, on (he 
lines on which it is written, wouhl be a 
feasible* course^ for the first year. This of 
course does not apply to tlu^ Indian I’ni- 
versities wliich have sought safety by com- 
pletely mechanising their (Mlucation and 
their curricula and afford little scope to the 
original-mind(*d teaelier for initiative or 
e*xp(*rinientation in teaching. 

It does not strike one in reading the book 
that the vector concept is used to any special 
extent or in unusual or novel situations. 
It is therefore surprising to find that the 
author claims in the introduction tlie use* 


of the vector idea as the Justifi(*ation for 
this new book. Apart, from the fact that 
the book offers s<*veral other novel f(*alures 
for consideration, this particular claim is 
iiiislf*ading and tends to raise false ex])(‘c- 
tations. By ‘ vector geometry ’ one would 
uiidi*rstand a method in which, even though 
the proofs may he analytic, tin* outlook 
and the theorems are all synthetic, that is, 
are stated in teams of tln^ geoim*liie.al ele*- 
ineiits (point, line, v(*etor. ede.) as sarli 
without breaking them ii}) into eo-ordinates. 
It is problematic whetlna* such a synthetic 
viewpoint ean lx* inirodueod in a lirst course 
in analytic* gc*oinetry with any sucec‘ss. 

In certain ease's, the* aullior's inte*rfere*ne*e 
with eoiivention has not turne*d out liapfiily. 
What for instanees is the* advantage* in 
edianging the* elas.siea.I nomeiieiatiire on 
‘ one*-she*e*te*d ’and * two-she*ede*iJ ' hype*rboloids 
into * iin-parte*d ‘ and * bi-|)arle*ei ' ^ What 
again is the jnstilieation for writing the 
ge*ne*ral expiation of the* se*eond ele*gre»e with- 
out binomial eo-(*nieieails ? The wrile*r wdio 
would do so has d<*fiiiit(*ly no fe‘(»1ing for the 
the*ory of forms, wliieh either overtly or 
eove*rtly lies behiml the* geometry of plane 
algebiaie curves. Again on p. A92, a eylin- 
de*r is de*tiiie*d to be* * a surface* gem*ratefd by 
a line moving paralle*! to ltse*lf and langemt 
to a lixe'il curve*'. Tlie* im‘aning iiite*iided 
for * tangent ’ he*re* is not merely niieonvem- 
tional but unseii*ntilie. Lastly, the author 
while e*xpatiating upon tlie* fact that a line 
through the interse*etion of two give*ii lines 
L. 1/ is of the form L | kL' lias not thought 
it ne*ee*s8ary to me*nfion the symme*trieal 
de*te*rniiiiantal eomlitlon for the eoncurreMiey 
of thre*e line's! The only e*xplanatiejn of 
the strange fact that I e‘an think of is that 
the intelleetual bias of the* author is dire*et- 
(m 1 away from the* intuitions and values 
which elerive* from tlie thc'ory of forms. 

Allot hi*r curious point is that wliile the 
author lias tliroiighoiit stre*ss(*d the idi*a 
of 'locus', he* has oinitte*d to me*iition the* 
fact that the circle* or eonie*. /(j, y) =0 has 
two side*8, the expre'ssion /(./, //) taking 
dilfe*reiit signs of these 8iele*s. Tliis funda- 
mental topological ide*a is not only inqior- 
tant in itseli (f.e/., in the qiie*stion whetlmr 
a given point Ls within or without a given 
circle or ellipse) but actually hel]>s the* learner 
to get a betti'r grip on the diifie*iilt idea of 
‘ locus 

Lastly, there are two suggestions which 
I would like to make both to the pre$(*nt 
author and to writers of Introductory text- 
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books oil Analytical Geometry. These, if 
followed, would in my opinion lielp the 
learner considi^rably aii<l remove a eertain 
fojrjfinesH from tlie sul)j<‘el. These are: — 

1. To distinguish sharply tlie two mean- 
ings with which the word * anjrh* ' occurs 
in analytical j[;eometry, and It) relate the 
two meanin;4S to the concept of tlirect-.'d line. 
Namely, there are ciMtain situations 
(c.t/., the slo]>e aii^jh* of a lint*, tht* an^le 
between two lint*s) in which the mt*asiirt* 
of the an^lt* is relevant only motl tt and 
certain other situations in which it is rele- 
vant mod 27r (c.t/., vi‘ctorial an**;!!* in polar 
co-orilinatt*s, the anifh* a in .r cos a -|- 
;// sin a p, /) l)ein«: posit ivt*). 

(2) \Vhen(‘ver a stpiart* root occurs in 
an t*lemt*ntary formula, to i*x]»lain why it 
occurs anti why it would imt but occur. 

1 ? . \ \ \ 1 1 ) Y A N A ' I • H A S W V n Y . 


Soi.ii) Mknsi H.vnoN. Hy Willis h\ Kern, 
and dames K. lUand. (Gliapman Hall, 
bontlon. IIKVI. Pp. 7.‘l.) rrice Is. dd. net. 

This isa linely printetl hantly book on Stilid 
Mensuration containing; a list of funtia- 
inental tbrmuhe and prtiofs of the mtire 
difVicult theorems. 'riie numerous illus- 
trations ami dia^Tams ami the historical 
information about the various solids are 
attractive features. The real value of the 
book lies, however, in its larj^e and unique 
collection of «*.\amples which an* all of a 
practical nature and of a kind to interest the 
pupil. The authors inti*nd this book for refrii- 
lar use in the secondary school and for the 
use of the backward stmlent in the Golle^e. 

It is notorious that the stamlard in Solid 
Geometry in the secondary eilucation of 
this country is very low. The higher 
mental functions of the ji^enus man' 
depend entirely on the two forms of his 
thonjrht, the visual and the auditory. The 
latter is of I'ourse very important and is 
related clos(*ly to man in his social rela- 
tions; as the factor whi(*h is responsible 
for the pres(*rvation and transmission of 
conscious race memory it is fully r(*presenl- 
cd in our education. Hut it is the former 
which- is at the root of all higher imagina- 
tion and cr(*alivi* thou^jht, and it receives 
considerably less than its flue share of attt n- 
tioii in our eilccation. Hiscipline in. Solid 
Geoimdry ami Alensuratioii fairly early in 
the secondary stayc is the only feasible 
method in general education for slimulat- 
ing the potenlialiti(*s of visual thouj[;ht. 

Jt . V AIDYANATIIASWAM Y. 
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(.Ukrks MAoiQri*:s Ar Dkoree n. By K. 
Gazalas. (Uermarm <S: Go., Paris. Pp. 191.) 
49 francs. 

This book by ('azalas expounds tin* Tarry- 
im*thod of (‘onstructing magic squares. In 
a not(‘ ])y Gaston Tarry pr<‘sented by Henri 
I^>incarc* to the Paris Academy of Sciimces, 
he announccfl that it was always possible, to 
construct a magic. Sfiuare of side p". wdiich 
is rmigic up to degree n providc*<l the least, 
prime factor of p be large enough ; /.c., it 
is possible to lill up the Sfiuare w-ith tin* 
numbers from 0 to //-"■* in such a way 
that the sum of rth i)ow(*rs of numbers in 
any column or row' is the sann* for all integral 
/• < a. It is r(‘ally remarkabh* that tin* 
method of (*onsl ruction flepended only u|)oii 
tin* solution of certain lim*a.r congruences. 
I'nfortiinately, Tarry did not. publish his 
method although he gavf* numerous examples 
of such s(iuan*s. In tin* pri*sent tr(*atisf^ tin* 
author has given us a method of solving tin* 
gein*ral Tarry-problem by making use of tin* 
numeral s(*rif*s of Tarry. Tin* book merits 
not only tln^ attention of those engaged 
in matln*matical rf*creations, but. also of 
mathematicians as well. 

The. book is fUvidefl into sf*v(‘n eha])ters. 
It also contains a histori<.*al review of tin* 
subject of magic scpiares ainl at. the eml W(* 
fiinl a completf* bibliography. The first 
chapter dcliin*s t he numeral scrh*s of Tarry 
an«l various notions such as ])anmagic, 
diagonal magic, etc. It also gives the nn*tho(l 
of construction of magic squares when the 
number of houses in each column or row' is 
a prime number. In the second cliapter v;e 
conn*, across the. constrin'tiori of magie 
S(|uares of sich* p- wliere p is a prime iiiirnher 
wliieh is ah,:) himagic, f.e., the .sum of tin* 
squares of the numbers of ehmients in ea(jli 
row or eoluinii is the same. The third 
chapter deals with scpiares whieh are 
trimagie. In both these chaiiters, the. way 
of conslruetioii «)f magic squares with other 
magie. properties is also expounded. Numer- 
ous examples are also givcui. The fourth 
chapter deals with square's of side p» whicli 
are magie of various degrees. Magic squares 
with Bonn* sp(*eial magic properties are dealt 
with in (liapter V. 

Ghaptc'r VI deals with s(|uar(*s of side 7n, 
where m is composite. In Chapter VII 
the mixed Tarry series are used for the 
construction of magie squares. Generalisa- 
tion to magic liypcrcubes in various dimen- 
sions aie also given. After the bibliography 
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a square of (>4 sides wliieli is nia^ie iij)io 
do^rree is siven. 

One eoniniendable feature al)ou1 the hook 
is that it does not presuppost* any niatlie- 
matieal kiiowledj^e on tin* part of tlie r(?sider. 
Tlie lovers of nia;^ie squares owe a deep debt 
of gratitude to the author for his beautiful 
trc»atise on tin* siilijeet. 

K. V. I. 

ETDDK DKS h'OMTIONKS SON^^ll AUMONKirKK 
AN V()isiNA(iK i)'i:x Point. Jty Mareel 
Brelot. (irennann iK: (’o., Paris. Pp. Tm.) 
M francs. 

Sub-hariiionic functions (‘an be look(*d upon 
as a j:;(*ii(*ralisation of pot(*ntial functions 
or as an (*\t(*nsion of tin* notion of (‘onvexity 
to functions of two varia])l(*s. Not only are 
they intcn‘stin;r in theinselv(*s but- th(‘y are 
also useful in some problems in potential 
theory such as tin* (*\'istene(* of a solution 
of c(*rt.ain alli(*(i dilYei‘(*nliaI eipialions, and 
in the discussion of the b(*haviour of a pot(*n- 
tial fuiK'tioii in the neighbourhood of its 
boundary. The d<*v(*lopment of the subject 
ow(*s mu<‘li to tin* work of F. |{i(*sz and 
Mont(*l. This monograph, third in tlie seri(*s 
of Memoirs putilished in honour of the 
mat]i(‘matician Jac(|U(‘s Ilerbrand who un- 
foTtunat(*ly di(*d at the (*arly ajri* of after 
contributiny: very interestinj; pajiers on 
math(*niati(*al pliilosoidiy and algebraic 
numl)(*rs, is \\rilt(*ii in a very lucid and 
excellent maniu*!*. 

The work is divided into tlirci* chapters. 
The first chapter d(*als with tin* j;en(*ral 
proper! i(*s of sub-haimonic functions and 
tludr intimate conii(*ction with harmonic 
functions. Tin* s(»cond chapter deals with 
prop(*rties of a function sub-harmonic in the 
neighbourhood of a point but not sub-liarino- 
nic at tliat point it s(‘lf. After delininj; the 
maximum modulus, some* properties 
analo}i:ous to tin* proper! i(*s of analytic 
functions are also enunciut(*d and proved. 
The th(*orem about the continuation of 
th(^ sub-harmonic*, function to the point in 
case it is bound(‘d, is very interestinj^ and 
it is a ^(*n(‘ralisation of Kiemanirs theorem 
in analytic functions. At the end of the 
chaj)ter, three (*xamples of sub-harmonic 
functions arc^ ;;iven beliavinjj at the point 
in very singular ways. Some r(*sults arc 
also {i:eneralis(*d to the case of functions 
which arc sub-harmonic in the neiKhtiourhood 
of •d closed set of points of measure zero. 
The third chapter is devoted to applications, 
^oiuc results in coimection with Wienner’s 


i^eneralisation of Dirich l(*t*s problem and 
the existence and prop(*rties of the solutions 
of C(*rtain dilYerential equations alli(*d to 
liaplace's (*quation are discussed. For 
simplicity, the author has (‘onrm(*d himself 
to two dinmiisions for, the generalisation of 
the K'sults to any nuinb(*r of dim(*nsions is 
direct and very simple. 

K. V. I. 

Klkmkntary Pka<ti(\\l Matiikmatk^s. Ry 
.1. W. ('haithn(*ss, ii.A., n.sc. (('hambers 
Ltd., Fdinbui^h. Fp. ;JIS.) Price 

Like ^(‘iieral scienc(*. Practical Mathe- 
matics is looming larjre now-a-days in the 
curricula of stu(ii(*s for Secondary Schools. 
The stud(*nt d(‘sirous of ^roin^ to a t(*chiiical 
S(‘hool, aft(T he iinish(*s his scliool certificate, 
ne(*d not know all the asrM*cts of MaMuunatics, 
which hav(* a purely th(*oretical value. 
What llu* stud(*nt of teclini(‘al studies r(*(|uir(*s 
to know' is, that asp(*ct of math(*matics, which 
will be of direct, interest to him in his 
technical studu‘S, be it Fii^in(*erin^, Hiiildin^ 
trad(*s, or a hi{fh(‘r bramdi of specialist*!! 
science. Rooks dealinff with this asp(*ct 
of Mat h(*ma tics are jj(»n(*rally welcome. 

Tin* author is the Principal of a Municipal 
Techni(*al School in Fn^daiid, and is thus 
sp(*cially (iualili(*d to write books on Practhrul 
.Mathematics. Tin* stud(*nt of the T(*chuicai 
School should know (*nou^h Mathematics 
to eiiabh* him to lii^ woikshop or labo- 
ratory results, with ease and accuracy, "lie 
need not know for instaiu'e tin* proof of a 
certain pi'inci])l(* but he n(*(*(1s to know 
its application. What is attempted in the 
present work is the (*xposition of these 
principh*s and methods which an* of j^eneral 
application to all technological studies. This 
book is iiiteiuh^d to (rov(*r the (*oui'se 
prescribed for P(*ntral Schools and Pn*- 
paratory Technical Schools of Kurland. 
It is expeett'd that tin* (*ourse dtnilt with 
in this book will prov(* to lx* of j;:reat use 
and will serve as a foundation on which the 
more advan(*(‘d Math(*matics of the Kn^in(*er 
or the Physicist may be built. In addition 
10 t he iis(*f 111 portions in Arithmetic, Alii;(*bra 
and Oeom<*t»y, n cdiapter on graphs and 
applications of calculus to approximations, 
areas and volumes, is given, w'hich will be 
highly useful to tin* student for wdiom the 
book is specially meant. 

The vocational and technical schools now 
developing in India will find this book 
immensely useful. 
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The priutin^ and ^ot-iip 
excellent. 


H. 


of the book are 
V. Sastry. 


Tiir Labokatoky Workshop. Wy K. H. 
Duckworth and K. Harries. (Published by 
(i. Hell i't Sous, Ltd., pp. xi f LMd.) Price 10#. 

Jt is now generally recognised that a 
certain uinonnt of workshop experience or at 
least a little deft ness in the use of the more 
coininoii tools is a ncc(‘ssary adjustment to 
one’s education. The post-graduate student, 
the science teacher, and all those Mdio take 
up science cas a proh^ssion will in their 
experience. nn*et with diverse problems 
wherein a little familiarity with tools will . 
prove to be of immense value. This means 
not only a saving of linut but also a certain 
amount of stimulus to new ideas, and 
d(‘signs, of apparatus with which they may 
be concerned. This little book is written to 
help one aciiuire this knowh*dge. 

The book opens with a description of 
practically all the tools that one is likely to 
liandle in the workshop. There are some 
valuable hints as regards the choice of tools 
and other materials to equip a small labora- 
tory workshop. Tins (diapter on the proper- 
ties of various materials that are ordinarily 
used ill t he construct ion of apjiaratus is very 
useful. The common operations, such cas, 
cutting, tiling, chiseling, <lrilliiig and bend- 
ing, are fairly well explained and should 
certainly be valuable to the beginner. The 
operations involved to cut screw threads 
with the help of .taps and dies are really 
very simple. Hut it is a common experience 
to see tin* beginner take up to this with a 
certain amount of nervousness usually end- 
ing in tint most disastrous results, as evi- 
denced by the number of brokmi taps and 
dies that till what was once a complete set 
of sciw plates. In view of this the authors 
have written a fairly elaborate chapter on 
screw cutting which will make one realize 
how simple it is to do the job if one only 
remembers the important hints detaile.d 
there. Another chapter is devoted to the 
very ‘ useful art of soldering. One often 
notices in the workshop, young men who 
can hardly resist the temptation of wistfully 
watching with admiration and envy the 
expert, who handles it with such ease and 
coiilidence. The hints and tips on holdering 
will go a long way at least, to give conlidenee, 
if not make an expert of a beginner. The 
final chapter giving examples of construction 
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of various scientific apparatus is helpful in 
suggesting further work 011 similar lines. 

The authors’ intention of stimulating the 
dormant talents of “ invention ” and “ re- 
sourcefulness " in young men, by omitting to 
mention anything that has to do with lathes 
is rather (|uestionable, or at least true only 
to a very limited extent. Regally there is 
no end to the varhdy of ingenious uses a 
lathe can be put to, and one is rather in- 
clined to think that the use of a lathe will 
prompt young men to eon struct exceedingly 
ingenious apparatus, sometimes of far- 
reaching eonseq lienees, which would not 
otherwise l>e possible. 1'lie piacticcaliy- 
ininded man is surely deprived of wliat is 
perhaps tiie most interesting part of his ex- 
perieiiec. The inelusioii of a couple of 
chapters on lathes and simple tiirniiig would 
certainly have bi»en most saliitaiy to the 
interest s of ingenious young men, and made 
the Held of usefulness of this book more 
exiensivt^. Hut still within the limit set 
upon by the authors the hook does serve a 
useful purpose, in introducing the beginner 
to the workshop, and providing useful hints 
to those constantly in need of tlie use of 
one, and in providing an oxeellcmt book of 
rof<‘.reiico for general use. 

r. c. 

Altkrnatinh (Ujkrknts. Hy L. T. Agger. 
(Maciiiillaii & To., Idd., Tiondon. 19 : 14 .) 
Price 5 #. 

This book is divided into 15 chapters 
most of which are devoted to the. funda- 
mentals of alternating eurrents. The 
opening chapter considers the prodiuftion 
of alternating voltage and current, their 
elTc^ctivo vaiues and meaning of power in 
a circuit eontaining resistance only. The 
following S chapters deal with the meaning 
and value of indmdance and eapaeitaiice 
and the behaviour of series and parallel 
cinmits eontaiiiiiig combinations of n^sistance, 
inductance and capacitanc(\ (.-hapters 10 
and 11 deal respectively with the properties 
of polyphase currentiS and power in polyphase, 
circuits. AlUiough the ground covered in 
these 11 chapters is the same as in the 
opening chapters of most text-books on 
alternating curnmt engineering, the subject 
is tri^ated vr ith clearness ami simplicity which 
cannot easily be surpassed. Chapters 12-14 
deal with the elements of transformer, 
alternator and induction motor and the last 
chapter with measuring instriiments. 
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Thi> author has made uso of a larj^e unmb(*r 
of dia;i:raiiiH, ciirvoH and oxamplos in tho 
text to j(ive the reader an unniiHtnkahle 
idea of tlie points desalt witli anil exercises 
are jj:iven at tlie end of eiieli chapter. Tliis 
is the simplest book lliat the writer lias seen 
and it is didieiilt to imagine tliat anybody 
goini^ throiipfh it can fail to jcct a correct 
conception of the most iin])ortant funda- 
mentals of alternating currents. 


Tiik Elk(;tk()nic Stimkjturk and Pko- 
i»ioitTiK8 OP Mattfjj. Hy C. If. Doiijrlas 
Clerk. (Cliapman & I fall, Lttl., fjoiidoii.) 
Pp. XXV : .‘IT.'l.) Price i»l#. net. 

With t-lie present rapid rate at which 
atomic and molecular th(‘ories are projjre.s- 
sin^, it is inereasin;^ly difliciilt to keep in 
touch with developments not in one's 
immediate sphere, (■onsecpiently any at- 
tempt made at presenting; in a lucid and 
cof^ent manner tlie, ideas developed in the 
several branches of the same se.ienee and 
partioulariy their inter-relations with each 
other, should be welcome not only as a food 
for thought, but also as a stimulant for 
further projjress in the particular branch 
one is spccialisin$i; in. Such a task has 
been undertaken by Mr. Clark with a zeal 
that has r(‘sulled for tiie present in three 
volumes forming tlie eomnieiieement of a 
series in ‘’A t.hjinprehonsive Treatise on 
Atomic and Molecular Structure". The 
book under review is t he first in t he series, 
and is divided into two parts the lirst of 
which deals with the atomic and elect ronie 
ipiantum numbers, the inward nature of 
the periodicity of elements, the niodilieations 
to the original llohr's concept of <(iiantiiin 
numbers, the theory of inner building in the 
transition and rare earth elements and its 
bearing on the diverse valency possibilities, 
and ends with a very general review of the 
older electronic and the newer (|ua.ntum and 
wave mechanical interpretat ions of ditrerent 
types of atomic linkages. Full details are 
not generally gone into but either postponed 
to latej* volumes or referred to original 
papers. 

The second part deals in greater detail, 
though still in a rather summarising m.aniier 
with the various physical projierties of 
matter and their relation to the electronic 
structure. The subjects treated are in the 
order, melting and boiling points, atomic 
and molecular volumes, atomic and ionic 
radii, electrical conductivities of elements 


and crystals and rclatiMl |>hotoc]cctric 
clTccts, the conductivity of melted com- 
pounds and its bearing on scvinal factors 
such as valency and size of the ions, tlie 
phenomenon of super conductivity and 
theories of super eondiieting state, magnetic 
susceptibility, additivity relationships, dia- 
para-and ferro- magnetism, atomic magnetic 
moments, eoliesive force, surface, tension, 
eoetlicieiit of expansion, and lastly entropy 
ami its signilicanee. 

It is not po.^siblc to indieate any parti- 
eiilai aspect. s of the subjei't that have been 
iieglectiMl, as in the author's scheme the 
thn‘e projecleil volumes form one unit, and 
friMjUent eross rererenc(*.s are given to the 
second and third volumes wliieh are ‘‘in 
preparation *. It can, however, he said that 
f^he anthill’ has siiec’eeded in giving a faitlifiil 
running account of the trend of modern 
ideas regarding the properties of matter, and 
when any furl tier details an; wanted they 
ean he either found in (lie latter volumes or 
in the references to the original and other 
‘‘ summarising ' papers listed at tlie end of 
eacli chapter. 

The practice of eollecting together at the 
end of eaeh chapter all tlie references is 
not always eommendaide, but seems to be 
well suited for the kind of book under 
review, where a group of papers on the 
same topic are given togetlier with the 
necessary full t it les of the papers. However, 
the peculiar list of abbreviations adopted 
by the author for tlii^ names of the journals 
seem.s ipiite uncalled for; unfortunately 
there is no standard practice, ailopted in Miis 
respect in the scientilic literature, but still 
to some degree tlie. abbreviations used con- 
form to a certain type, and the aim should 
be to try and standardise tlie abbreviations 
in use rather than invent uuuecessarily new 
ones such as ‘t-* for Transactions of the 
Koyal Society of (-anada, I?.’ for('hemi- 
eal Reviews, ‘F' for Transaetions of tlie 
Faraday Soeiety, and ‘F. M.' for Pliiloso- 
phical Magazine, and others such as ‘0. Jj.’ 
or Ml. M. P.' Tlie author himself has used 
in p. Hli, for reference Mo. 127, the abbrevia- 
tion ‘T. F. S.' which is not to be found in 
the list given in f). xxiii, and which is 
obviously a mistake for ‘F' the Transac- 
tions of the Faraday Society. 

There are a few printing mistakes in the 
text, sueli as thn.se in p. *212, 1. 1, p. 2*J(), 1.19 
or p. 2.%, 1. 1, and others in the e(|uations 
9b in p. :k31, and those given in the top of 
p. 335. 
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Tlio publisIierH have done tlieir task well 
and tlie printing and binding are up to their 
well-known standards. 

Al. A. (5. 

TIIK OP L TillOltMO- 

DYNAMirs. Part 1 1 . Thi:rmoj)YNA wi(?ai. 
FUKCTiOiNS AM) TiiKiK Apim.kvations. By 
J. A. V. Butler, D.se., Lecturer in Chemistry 
in tlie l-iiiversity of Bdinboroiig:li. 271 pages. 
J*rice S«. tw/. 

This little book is the second part of 
the antiior's * Kiindainentals ’. Although 
the more elementary calculat ion of maximum 
work and simpler applications of lirst and 
second laws of thiuinodynamies have been 
treated in Part I, the subject has been 
discussed in fuller detail and from more 
advanced point, of view using t hermodynami- 
cal fiiiietiojis in the (dassieal manner so that 
the present volume is toUn ably comi)lete by 
itself. 

The system of symbols used is that of 
Lewis and |{an<lall the correspomling nota- 
tions of (iibbs and (jcrman workers being 
also given to assist when referring to original 
papeis. rnfortiinafoly, the author lias 
given the stamlard value's for energy an<l 
entropy n'ferred to 25'^ as against the (icrman 
practice of calculating tliesc to absolute 
zero. 

Tlie third law has been developed with 
due regard to the methods of Nernst and 
Lewis ami ment ion is made of tlie American 
w'ork on snpm'cooled li((nids and a brief dis- 
eiission on theidiemieal constants of simpler 
gases. 

The main feature of this book is the eorn- 
pieheiisive iliseussion of the properties of 
solutions especially of electrolytes which 
has a])])areTitly salted out, the more impor- 
tant applications of thermodynamics to 
e(|iiilihria in organic, reactions and reactions 
at high temperature. This partiality is 
obviously due to author's own eontribntlons 
to the subject of solutions whicdi he has 
treated in a lucid, thorough and up-to-date 
manner. This is very welcome (^specially in 
view of the long time having elapsed since 
the appearance of the well-known work 
of Lewis and Randall whose clear and 
pleasant, xiresentation of the subject remains 
unsurpassed. 

There is a unique chapter on t.he thermo- 
dynamics of surfaces. The activity concept 
is applied to adsorption from solutions. The 
last chapter gives a concise discussion on 
the Pliase Kule aini the geometric; methods 
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of Gibbs as applied to the stability of binary 
and ternary systems. 

There are up-to-date referenees to papers 
including author's own and an index at the 
end. The paper, printing and get-up is 
good ami pri(;e modiuate. The students of 
physical chemistry will lind this book a 
welcome help. 

JiA XOTION DR (.lOUeiTSlU.KS KT D’AT()MK«. 
By Prof. Langevin. (Hermann Co., I’aris.) 

With the ever-increasing isotopes, the 
neutron and the position, to say nothing of 
the now old electron, proton and photon, our 
knowledge of tlie constitution of matter is 
extending both intensively and extensively 
at such a rapid ))ace t hat it is (}uite a job 
for anybody to keep in view, if not in touch, 
with modern progress in all Us It 

is lienee a signal serviee whieh Prof. 
Langevin has done in his address on * Ija 
“Notion lie Corpnseles et d'atonies’ xuiblishcd 
by Hermann et cie, l*a.ris, as Riqxirt No. i;32 
in the well-known series ‘‘ Actualites Seienti- 
tiques et indiistrielles " lO.'H (price 12 fr.). 
Prof. Langevin has started at the very 
beginning so that even a Kip Van 
Winkle in seienee cannot complain of any 
links missing in the chain of progress. He 
begins with the Democritian doctrine of the 
divisibility of matter and tlie existence of 
ultimate partieh;s and pays a tribute to 
chemists for having followed up the idea and 
placed it on a quantitative, basis in tlieir 
elucidation of molecular .«nd atomic weiglits. 
Both these quantities are, however, only 
com)>arative values and it is due to the more 
exact sister science that an acciirali; know- 
ledge, of Avogadro's number was possible 
and theriee an absolute value for those 
quantities. The next step in the progress 
came with the advent of the cathode tube 
in the hist quarter of the last eentury and 
with it the. idea of corpuscles. 

A brief but coherent account is given of 
J.tl.Thomsoirs experiments for establishing 
the eleetron asadelinite physical entity, of 
Lorentz's theoretical coneeption of an elec- 
trified granular stnictiiro of matter for 
explaining eortain optical phenomena on 
the electromagiietie tlieory and Wilson's 
cloud chamber methods of, as it were, 
visualising the electron. He explains how 
photographs taken by the cloud chamber 
methods were used to verify the photoelec- 
tric law on tlie equivalence of energy 
exchange between matter and radiation, 
a verification whicli led on to the conception 
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of a striietnro of radiation, a ground already 
prepared by Planck, Kiiistcin and utlicrs in 
tlieir discussions on tlin omission and 
absorption of ra<liation by mattor, tlio 
spectral oharactor of blackbody radiation 
and the inertia of onorgy. McMition is also 
made of Compton as ex pcuinieii tally 

conlirming flic oorpusoular eonooption of 
both matter and radiation, liutherford's 
experiments on radioactivity ainl the 
disintegration of matter leading on to tlii» 
conception of tbe proton and the nuclear 
atom model are des<‘ribcd wit-!i suitable 
photographs taken by th<> cloud chamber 
method. Finally, the i^xpcririKuits of llotlie 
and Pecker and tlie discussions thereon of 
Chadwick and others leading to the discovery 
of the neutron and the positron are ex[dain- 
ed 111 an inten^sting ma.niier. Thus in a 
brief but very illuminating review Prof. 
Langevin has brought out our modern 
corpuscular conception of the. univer.se as 
consisting of electrons, protons, neut ronsand 
positrons on t lie mat (‘rial side and (ihoioiis 
on the emu’gy sides the. two side^s, howev(‘r, 
being mutually conveutible. 

Having thus summari.s(Ml the pivsent 
experimental knowhMlgi^ on the structure of 
matter. Prof. liangevin proc(MMls to review 
tin* sit nation from the th(‘oret ii^al vi<‘wpoint. 
After a brief ndereiict* to the cla.ssieal 
(d(‘ctrornagnetie th(*ory and its limitations 
when applicMl to th(‘. dynamic atom, the 
introduction of Planck's (luantum condit ions 
in the m(‘(dianics of the Ituthcrford-Holir 
atom mod(d, Prof. Sommerfeld's (»xhaiistive 
and succ(»ssful trisitment of the hydrogen 
atom and its limitations when applied to 
atoms with several electrons, mention is 
just. made , of the development on the one 
hand of matrix mechanics by Heisenberg, 
Porn and Jordon and on the other hand of 
wave mechanics by Louis dc Proglic, Schro- 
ding(‘rand Dirac. Prof. Langevin gives a 
clear though \H;ry bii<,d' a<?(miint of the train 
of Ihohght that led on to the wave eoneep- 
tion of matter, mentioning the experiments 
of Davisson and (lernuu'and (L P. Thomson. 

Tin's brings him on to the grcat(‘st pitfall 
of all in modern sciene(», tin* dual coii- 
ecptioii of tlu^ electron, eorpuscular at- times 
and undiilatory at otlier times. The dual 
nature of the. electron has been llu 5 tw'o 
horns of a dilemma lietweeii whieli, not 
being able to choose one and .exeludi* the 
other, scientists have been trying to strik(‘. 
a compromise. Bohr calls the two aspetds 
complementary and has (uiuneiated his 


priiieiplo of coin])lenientarity. Born, in 
trying to recaineilc the two ultras, introdiK^es 
a statistical character in the discussion 
wliudi. liowever, destroys tlie obj(?et ivily of 
el(M*trons, protons and photons. Ileisoiiberg 
has, at this stagi'i, introdiiccMl his Prineiple 
of Iiuleterminaey ac(M)r(Iing to Avhieh it is 
not possible to know at once the position 
and momentum of an elcMdron. 

Prof. Lang(‘vin taking up the imdhod of 
Born suggests a ivtuni to a statistical 
InMitment. Knowing that the Boltzmann- 
(iibhs statist i(‘.s has failiMl to agrett with 
exp(‘rinn«nf. lu^ suggests tin* applications of 
tlie Bose- Kinstm'n and the Paiili-Fermi 
statistics with tin* Pauli's (‘xeliision principle 
thrown in when dealing with charges. 
Mention is made of thc^ suceessfiil appliea- 
tion of this method by Bose. J)ebyi», Jeans 
and oHku's. 

Prof. Langevin c‘onelnd(»s with a moral 
disipiisition on the elTcct of long habit on 
the anthropotiiorphie tendiuuw of our minds 
in linding an ohJ(‘ct mon* (»asy to d(»al with 
than an idc*a. He makes a. very interesting 
observation that the original concept ion of 
an ohj(M*t should have Ixmmi as abslraet as 
our picsent eoneept ion of an id(‘a. and just 
as ill eoiirsif of tinu^ we have farniliarisiMl 
ours(»lv(‘S with d(‘aling with obj(.*ets, wc 
should b(‘gin now to deal in the abstract 
with conceptions and be(|U(‘ath this habit as 
a convenient liercditv to onr posterity. 

P.'s. S. 


Tiik II.\i?dm:s.s or .Mr/rAi.s a.nd Its Mkasoki:- 
MKNl*. By Hugh ()*i\(dll, D.SC., M..MCt. 
(diapmau & Hall. Itljl. Pp. xiv : 

This is a most valuable addition to the 
cxcelhuit seri(‘s of books on metallography 
publishcMl by (Miapman iS: Hall. Its scope 
is much wider than its ])re(‘ise title would 
appear to indic'ate. The tlu^ories iindcu- 
lining various concepts of hardness arc very 
fully stiidicMl, physical, ehemu'al and mathe- 
matical priiieiph‘S being exhaustively ex- 
plained. The Static Ball Test is fully 
studied with particular reference to Ib'ineH's 
t(\st. The author devotees three chapi(‘rs 
to ('oiisid(‘ratiou of hardness in relation to 
internal strui lures of imdals. Of these, 
chapters those on the erystalline nature of 
medals and alloying and heat-treatimnit are 
worthy of sp(^cial (rommendatioii. The 
chapter on practical aspects of testing hard- 
ness is one tlial should be read by all 
engineers using hardness testing machines, 
especially with reference to the metliod of 
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prcpai'iiiioii of a Kaniple. The aiiMior'A Htyle 
is 8u(‘h a8 to make tli(‘l)ook interest and 
always readable, evt^ii in the mon^ rnatlie- 
rnatieal port ions. It is profusely illustrated 
and eontains many beaut ifiilly leprodiieed 
photographs. A eopioiis bibliography eon- 
tain in^ t)ver 41111 rebu’enees adds to the 
value of this book. 

C HAUL KS Fo K li I :s'l’ !•: u . 

A Ti:xt-1U»<)k ok (iKNKUal Botany kor 
OoLJ.i-:(ii-:s AM) rMVMUsi riKS. By Biehard 
M. Mol man and Wilfn-d W. Bobbins. Third 
Edition. (John Wilev iV: Sons. Iiie. .Vew 
York. MKM.) IViee L>5.v. 

As the authors have stated in the piefaee, 
the essential qualities of a good text- book 
have been r-eeognised and kept up t-li rough- 
out the pages «if this book. The arrangement 
of the siibjer't-nialter and its treatment 
deserve, special appreeiation. I'he lirst part 
of t he book eoinprising about :.h)0 pagt^s not 
only ini rod iie(\s 1 h(« reader to the realm of 
the biological science, but also lakcss him 
through the detaih'd mechanism and fiine- 
tioiis of the Flowering plants in par'tieular. 
Seven cha piers of this par t have. been devoted 
to the study of the cliief ]iarls of the plant 
body. Tin* chapter on “The Stem” has 
been ti(»ated in a masterly way. The other 
parts of the plant body like Boot, Leaf, 
Klowcu*, Fruit and See<l Jiave been treated 
with equal justillcation. The author's appear 
to be partial to anatomy rather than 
physiology. The eha]>ter on the BelatLon of 
the Plant to its environment, really gives a 
true picture of tlie a<*tivities of the plant and 
the position of the plarrt in the organic 
world rnrt as an isolated but as an inter- 
dependent unit of a large fabric., 

The second part of the book is devoted to 
the study of t lie representative members of 
tlieothergroirpsof plant kingdom, like Algse, 
Fungi, Livcr'worts, Mosses, Ferns and Seed- 
plants. Full just ice has been done to every 
one of thi*se groups in their treatment and 
the beginner' lliids it very easy to follow t he 
life-history of the plants, specially along the 
straight road with mile-stones and furlong- 
stones, as illustrated by the summary of the 
principal features in the life-history of wheat. 
The chapter on Evolution and ITereility 
gives the readrT in a nutshell all the princi- 
pal ideas and their associated views included 
in the above subjects, and has been present- 


ed in a graphic way. Even the latest ideas 
have been incorporated. The past history 
of the plants as evidenced by the Fossils has 
been dealt with briefly, giving a true picture 
of the vegetation of tlieJand in those bygone 
days and the irnportance of t.hc study of 
such vegetation in solving the problems of 
Evolutiorr. 

The book has been nicely got irp and 
has been profusely illust.r ated. Tin*, drawings 
and sketches arc sciciitifhrally accurate and 
their illustrative value has been enhanecd 
by a large number of photo- micrographs Miat 
appear throughout tlu^ hook. The fact that 
during these ten years, the book has gone 
through three edit ions, is a proof posit ive of 
its usefulness to the students ami the 
teachers as well. 

(.iRO(;Nr)\v()i{K OF Rioimiysios. By (I. M. 
Wishart, n.sc., M.r). ((Jeorge Bell iS: Sons, 
Ltd., lioudon. tWU. Pp. vli 1 :Vt4.) 

A study of tire n^eent developments in 
Physiology or Bioehemistry will show' that 
progress in th(» fiindanuuital eonci'ptions 
of life proec*ss(‘K ean best be a.8snr(»d by a 
liberal aiiplieation of the teehniqm* of the 
pliysieist. This is biung inereasingly recog- 
nised and the eont ributions of S. F. !i. Soren- 
sen, L. Miehaelis, rj. Loeb, W. M. Baylissand 
T. B. Robert son only serve to emphasise 
this. To-day IMiysieal riiemistry and Bio- 
physics are included in tlui curricula of 
studies in Physiology and Bioch«*mistry. 

T1m‘. book under review “is an attiuiipt 
to aid the stiuhmt by bringing within small 
compass tliose aspects of plrysical chemistry 
and physics which he will tiiul most necessary 
in his physiological studies." One cannot 
help feeling that he is reading an ehunentary 
text-book ol physical chemistry as lie reads 
through the book. In the later half of the. 
book an attempt is made*, to deal with seh^cted 
sections of pliysiology such as vinion and 
hearing which di^mand familiarity with such 
chapters in Ph^Mics as opIlcH and HoumL As 
a text-book for tin* FnivtTSity student, the. 
publication will moc*t with liis requirements. 
The trcatnn*nt is elementary but clear and 
the book can be recommended to those who 
require to be introdiic;ed into the subject 
of Biophysics. 

There are few ])rinter s mistakes and tint 
publishers deserve to be congratulated for the 
neat get-up. 
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Fig. 4. X-U) 

For tho Naki* of (^ompariKoii wo Iiavo given 
the Ki<le view of two eoiiHeeutive adult 
cervical vertebne (Fig. (>) and liave marked 
those pianos through which the transverse 
sections -would have passed. Figs. 1 to 5 


Side view of two consecutive adult cetvical vertebra 
of Chrysciitys maiujinata. 
a. fi, r, f/ niul f nr(> tlio planes thi'oii}>li wliicli 
Figs. 1 to 5 Imvi' passed. 

irniADur Kumak MooKKiaKK. 
Amal Kkisiina .MrKHi:i<.fKi<\ 

Department of Zoology, 

IJnivcrsily of Calcutta, 

Sejdvmber i, 
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An Automatic Device for Maintaining'^ 
Constant Pressure. 

WjfiLK dovclopin^ a m^w typo of pendulum 
oscillaiinji; in an evaeuatod elianiber, eoiiHi- 
derabli* dilTicMilty has liecui experieiiecMl in 
maintaining I leciuired pressure of about 
i nini. of 11^. Due to the large size of the 
chamber and tlie numerous joints in volve-d in 
the constriietion, a small leak was unavoiil- 
abie. An aiitomatie arrangement, was 
therefore d(*r(‘loped and found to main- 
tain the pressiint inside the ehamber con- 
stant to within ii tt-o mm. of mercury. 
Tlie platinum electrodes K, and Ko are fused 
into a manometer as shown in Pig. 1. K, 


But oiying to capillary attraction, the siir- 
face of merclury remains in contact with the 
platinum point for an apprei; table length of 
time, thus ensuring smooth performance. 
On one occasion, the motor was switched on 
once every tO minutes and was kept running 
each time for 20 seconds. 

If a larger variation of pressure is 
permissible, the adaptation of a thermal 
time delay device in the relay circuit further 
smootliens tlie operation by keeping tlie 
motor running for some time after the 
manometer contact- breaks. 

The time delay device (Fig. 2) consists of 
a compound strip of brass ami iron, rivet ted 


220 Volts. 25 
Mains 

9 0 


220 Volts. 25^ 
Mains 


Hydrogen 

atmosphere 



Healer cdl in ^opump 
manometer relay circuit 


To pump 
motor 


Heater coil in 
manometer 
relay circuit 


Mercury 


To chamber 


Fig. 2. 

is in ])ermamuit contact with mereiiry while 
Ky is at some height determined by the 
desired pressure in the ehamher. As soon as a 
leak develops, the meieury rises in the 
rnaiioineter and (completes thi^ eireiiit of the 
relay It which switches on the motor; the 
latter runs till the pn^ssure in the chamber 
falls to the previous value. It might at first 
appear tuat, once the motor has fitiirted, it 
will stop almost immediately (duo to the 
rapid fall of tl.-e mercury column in the : 
manometer) roMiltfng in jerky operation, i 


Fig. 1. 

togetlier. After insulating the strip with 
aslx^stos paper a few turns of nichrome win* 
are wound over it. The rate of heating, 
the size of the strip and tlu^ heat insulation 
determine the perioil of delay. The 
compound strij) on biung lieal.ed by the 
current switched on by the manometer relay, 
bends and switches on the motor. Kven 
though the mercury column in the mano- 
meter breaks the hoati^T current, the contact 
is maintained a little longer owing to the 
heat capacity of the strip. A strip of 4 em. x 
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1 cTn. X 0-1 cm. wound with 20 tiirna of 
No. 30 nichroinc wire is found to give a 
time delay of 2 minutes. 

A more satisfactory time delay arrange- 
ment is a Miermaily-operated mercury 
switcdi as shown in Fig. 3. This arrange- 
ment permits greater llexibility. Tiie size 
of the bulb, the bore of the strip and the 
rate of heating determine the period of con- 
ta(*t and can b(i adopU^d to individual 
re(iuirements witliin wide limits. The 
atmosphere of liydrugen prevents heavy 
sparking and fouling of the contact surfaces. 

CHAISDKASKKrfAUIAII. 
IClccl. C^MUinunication Laboratories, 

Indian Institute of Science, 

Ihingnloic, SeptcHthcr 5, 1034. 

Influence of High Temperature on the 
Raman Bands of Benzene. 

Kr.iioKA' stndiiMl Mu* lianian spectra of a 
few organic liquids at and at lotrc 

and found that in the ease* of benzeiu* the 
t wo Haman lines 1584 cm."’ and 1003 cm."' 
an* n*marka])ly broadem*d at. lOOT’ and 
generally those ]in<*s wliich are ditTuse at 
room, tcmiierature becoim* slightly broader 
at 100 (.\ Il(* attributed this broadening 
of the diffuse* lines >\ith rise of tcmp(*rature 
to the increase of rotation of the molecules. 
Since comprehensive theories about the 
structure of the Hainan bands have subse- 
quently been put forward by Placzc*k“ and 
I'hiczek and Telh*!*" it is easy to uiuh»rsfand 
now the changes which the K'aman lines may 
undergo wit h risi*of temp(‘rature. The Hainan 
spectrum of bcnz(*ne has therefore lM*i*n 
investigated more carefully at different 
ieuiperainres in tin* range 35 (■ to 100 (\ 
The mierophotnmetrie records of the Hainan 
spectra of henzein* at 35' r and 100 4^ are 
reproduced in Fig. I. 

A (‘omparison of the Hainan spectra of 
hot and cold heiizciu* shows that many of 
the lines undergo changes at high tempera- 
tures. The lines 1584 cm."' and 1003 cm."' 
an? found to b<*comc broader at high tem- 
peratures as obscrv(*d by Kiijioka. Hesidcs 
this, Mic following (*liangc8 not reported by 
Knjioka arc also observed. The Hainan 
line 003 cm."' excited by both the mercury 
lines 4040 A and 4358 A, though fairly sharp 

^ Y. Fiijioka, Sr. Pap. innl. Phytt. Chrta. Hen, 
Tokyo, 1020, II, 205. 

* a. Phiczck, ZeiLf. Phys., 1031,70, 84. 

* G. lUaczok and K. Teller, Zeii.f, Pfiys., 1033, 

81 , 200 . 


at tlie room temperature, becomes much 
broader at high t(*mperatur(*s. Tlu^ band 
3047 cm.“' excited by 4358 A not only 
beeom(*s broader but also its int(*nsity dimi- 
nishes at higli temperatures. The line 
1180 cm."' excited by 1358 A seems at Oral 
sight to be broadened very mueJi but the 
same line excited by 1040 A does not under- 
go inu(*h ebange with the rise of t(*mpera- 
tur«*. On closer examination it is found 
that the Hainan band 2045 cm.*' excited 
by 1040 A is just su|)(*rposed on the line 
1180 cm.“' excited by 1358 .\ and is very 
feeble at the niom temperatiin* but its 
inlensity as well as the width increase with 
the rise of temperature so lliat at high tem- 
peratures the line list) cm."' is masked 
iiy it. Thus it is the line 2015 cm."' which 
undergoes the change anil not the line 
1180 cm."' The lines 3047 cm."' and 2045 
cm.'' seem to be intimately connect (‘d to 
each other, bc^canst* as tlu* intensity of tlic 
fonner diminislH*s with tlu* rise of tcunpera- 
ture that of tlu* latter inereas(*s. This 
change in the relative intensitu*s of the 
Raman lines with the ehaiige in the tem- 
perature is dilT(*ri*nt from that predicted 
by Plaezek's theory, because llie latter 
change can taki* place only in the case of 
lines of small fri*queney shifts. Tlie in- 
thienee of luglu*r rotational and vibrational 
states seems to bring about a slight deforma- 
tion of the molccuh*, so that the cbaiige in 
the polarisabilify in tlu* case of one of tlu* 
vibrations diminishes wliih* that in tlie other 
ease increases. Tlu* only ollu*r change 
observed at high temperatures is tlu* usual 
increase in the intensity of the anti-Stokes 
line tM)0iin.' The width of tlu* lines 
Ono cm."' and 3000 cm."' docs not ehungo 
with the rise of temiicrat un*. 

Tlu* observed incr(*aKe in the width of 
the line 803 cm."' with the rise of teiiifiera- 
tiin* may be diu? to aiiharmonieity, because 
the vibration fTcciucney being low, it is 
possible for a consuierabh? fraction of the 
molecules to possess initially a vibration 
quantum number greater than zero, and 
according to the theory, the width of the 
line in the c.isi* of aiiharmonie. vibrations 
depends slightly on the initial (luaiitum 
number v.,. In the ease of the lines 
2915 cm."' and 3047 cm."', how^ever, tlie fre- 
quencies being great, the observed broaden- 
ing cannot be due to anharinonicity. 
Thoor(*tieally, if the vibrations arc not 
total symmetric but cause a degradation 
of the symmetry of the molecule, the whole 
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intensity (»f the cdrrespdndin}? Hainan lines 
is (iiie to anisotropie. seatterin^: (iejiendiii*; 
on the orientation of the molecule. Sucli 
a liainan band ])osses.ses a structure consist* 
ill" of ten brfinclies. The freejuency shifts 
of these brandies from the centre of the 
band depends on J and K, wliere >f and K 
are the (piantum numbiM’s of the total rota- 
tion impulse and that aloii}? the. axis of the 
moh'ciilc respectively. The proliability of 
higher values of .J ami K incr<‘ases with 
the rise of temperatun* and coiusenueritly 
the width of the band also increases. 

It is easy to understand wliy the width 
of the lines IMlOcm."' and .'1000 cm."’ does not 
incn*asi‘ with the rise of temperature. These 
lines beinj' due to total symmetric oscilla- 
tions the intensities of the central lines are 
due to “ spur ” seattc‘rin{{, i.c., scattiTing 
contribut(*d by the diagonal sum of tbe 
matrix chMiients of the tensor represent- 
ing the chanjre <if polarisability. Siich a 
aeatleriii" is independent of the rotation 
of the molecules. There is, however, an 
accompanying rotational winpf, but it is 
as feeble in conipurison with tin* central 
sharp line as the wing: aceoTn]ianyinjr the 
Ifayleigh line is in <‘om]>arison with Rayleigh 
line itself. 


The author’s thanks are due to Prof. 
I). M. Bosci for his kind interest in the work. 

S. (\ SruKAR. 

rniversity Pollege of Seienee, 

92, Upper Circular Road, 

Calcutta, 

Hvptnuber fi, 1U3 L 


Lilac Ortho-Pyroxenes from Koratagere 
(Mysore State). 

Amoncj th(* outcrops which form the suite 
of Cordicrite-hvpersthenc rocks iu*ar Bida- 
loti (I at. i;i ;U' .\. ; Long. 77’ I7':i0" K.) in 
Koratagere taluk, are a few which show a 
p(‘euliar violet or lilac ortlio-iiyroxene. This 
is the lirst instance in which such a type 
of ortho-pyro.xenc* has be<‘n noticed in JMysore 
and so far as we are aware, its oecurr<'m?e 
has not. beni recorded idsewliere either. 
In microsections the mineral shows the 
usual characteristics of hypersthene, i.c., 
straight extinction, n(‘gatlve sign and pleo- 
chroiSTii but differs from it in having a lower 
refractive index, a lesser intensity of 
pleochroism and a different sclionie of 
axial colours as n'ltcd below ; 

X -- yelloiv. 

Z Y = lilac to lavender. 


September 1934] 


CURRENT SCIENCE 


115 


The mineral is elosely ansneiated with 
the normal pink t(» wn^eii pleoehroie. hyi>er- 
Rthene, eordierile ami biolite, ami it i« prob- 
ably a deprived Rpt^eieH from the reennslrue- 
tion of the altered prodiiets of llie hitler 
two miiKTals. Didailed invest i«:a1 ions ri^- 
gardiii^ its opt leal and eluMiiieal eharaeters, 
ete., are bidiig earriiMi on and the results 
obtained will be published elsewlien^ in dm^ 
eoiirse. 

H. Rama Rao. 

M. H. Rama<miani)I5A Rai'. 

Mysore Oeological Dept., 

Rnngalore, 

September 7^ lU'-U. 

The Open Pan System of White Sugar 

Manufacture. 

I IV the note piibJish(‘d in tin' .inly issm^ 
(jK 21) of ('HrrvHt Seienee Dr. Iyengar was 
somewhat unkind to the growing industry, 
having perhaps overlookeil the extnnne 
limitations of tlie modern faetory system. 
In view of onr nniipie agrieiiltnral and 
market eonditions, the ultimate si'ope of 
the vaeiiiim plants may be estimated at 
15 jier eent. of the total sugar prodiieeof (he 
eoiintry ; winu’eas the open pan system, 
the output of which already equals that of 
the largi* eeiitrals, has a fair eham*e of super- 
seding tlie )U’imitLve methods of ffur manii- 
faeture, if further ti*ehnieal <l<*vel<»pnient. 
is forthcoming. 

Dr. Iyengar's tigures relating to low 
sucrose recovery by the o|n‘n |)aii process 
OAiriously fail to discourage tin* average 
Khntuisari wdiicli, witli simide i*quipiuent, 
turns out 5 per cent, w'hiti* sugar ami b per 
cent. <////• of markidable quality as again.st 
Indian factory averages of 5 percent, lirst. 
sugar, 4 per cent. inftTior grades ami 4-5 
per cent, waste as molasses. Nor does 
the comparatively inellicient milling, which 
yields about 15 per cent, less juice than the 
elaborate tandem of the faetory, consti- 
tute an entin* disadvantage as the absence 
of the additional impurities that would 
result from multiple crushing sitvcs to 
rend(»r the by-product edible. 

Open pan boiling per ho. is not an unsound 
proposition, if it is recognised that one of 
the most expensive complications of the 
modern central, viz., vacuum itvaporatioii, 
altlioiigh desirable on economic grounds 
when dealing witli several hundreds of tons 
of juices daily, can be dispensed wdth by 


the small manufacturer with little appre- 
eiahle daiiiago to the juiees. Di fact, U]>-to- 
date factories in Kiirope evaporate beet 
jiiii'es under prvHHurv, the issuing vapours 
serving as procivss st<‘ani for auxiliary piir- 

pOS(‘S. 

The possibilities of the open pan iiioeess 
eaniioi he gainsaid, as further investigations 
might lead to the evolution of a cheap maiiu- 
facl tiring imil yielding with minimum w'astc, 
a product that mighi satisfy non-fasUdious 
consumers and siTving the iuten^sts, needs 
ami limitations of the agricultural classes 
as no ex))ansion of the modmm factory 
system can. 

li. (topala Rao. 
Indian Institute of Seienee, 

Ihingalore, 

September II, IfKil. 


I AM not in tlie least unkind to the open 
pan industry hut am sinqdy looking at hard 
facts in the face. Since the days of *' Uadi 
Pmeess ■' tin* open pan system is surely 
making sugar linring a period of over 20 
years, but still I be factory system lias made 
enormous strides during the last three years. 

The one point at issue is that the open 
pan system of making white sugar cannot 
compete with the factory system, and is 
bound to disappear in coiirst* of time just 
as it has already dom* in other count ri(‘S. 
Similarly (‘vim the small inefficient sugar 
factori(*s arc bound to make room for large 
i‘nicieiit ones. 

The o])en |)an system has certainly a 
place ill tln‘ production of f/itr from pure 
cniie juice and not from a mixture of juice 
and molasscss or from molasses. Any im- 
provements in t hat direct ion are certainly 
weleonu* in the* interi^sts of the small culti- 
vator who produces f/ftr for eating and 
not retining purposes. 

During the ])eriod that the sugar tariff 
lasts, I think serious (dTorts slioiild be made 
to put tlu^ sugar industry on a sound basis 
so as to be able to cjornpcti* with foreign 
sugar in the Indian mark(»t even if the tariff 
is removed. KITorts to improve the open 
pan systiun a;- not likely to ai hicvii much 
more than what has been done during the 
last 20 years, and may even give a set 
back to tlie sugar industry in the long run. 

If facts and figures are brought forth to 
prove that the KhaadHari can make 
more money by making sugar than by mak- 
ing gur of good quality, then 1 am prepared 
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to n^visc my views. As it is, wlieri gur is 
selling at ai)oiil .1 tin* price of sii^yiir, ])copIc 
interested in tlie industry tliirik it not at 
all wortli while to make su«:ar but make 
only iam^vy. 

H. N. lYKNUAK. 
I)e])t. of .Vjrricultiire, Mysore, 

Ibimralore, 

SvfUrmhvi' Ili, 

The Multiplication of Scientific Societies. 

Am()X«j the interestinjr items included under 
the head of Science Notes in tlie August 
number of Cinrnit Srirnir is an annoiince- 
imait of the formation of a- Miochemical 
Society in (’alciifla. Immediat<‘ly above 
this item is a notice of a joint meeting in 
liombay of the Society of Hiolo^ical Tlie- 
mists, India, and the (Irant Medical Oollej^e 
IMiysiolu}i:ical Socudy. The need for another 
HioelMMnieal Soci<dy is therefore hardly 
apparent. 

'Hie incid<*nt is only too chara<*lerislic 
of tin* lissi[)aroiis ((‘iideney apparently 
inherent amon^^ Indian orj^anistMl bodies, 
schaitiiic and other. 

Some time a}i<i there was a movement 
for the foundation of a ‘ Soeiety of Apjdied 
diemislry ' in Hombay re«?ardless of the 
fact that the Institution of diemists 
(India) " was doin^ mm the same kind 
of work, not without didie y, in t'alcutta. 

Apart horn the expense and trouble of 
maintaining!: .sejiaiate literature and collect- 
ing separate subscriptions, a much more 
serious result of this multiplication of 
scieiitilic societies is the increased isolation 
of s(‘ienlitic workers. Kven if an individual 
can alTord the «‘X])ense to subscribe for and 
the time to look through the various publica- 
tions containing; the papers in which he 
may be interested, it all adds unni‘cessarily 
to tiu‘ diiliculty of keeping intelli.u:eiitly in 
tomdi with scieiitilic pro;;;r(*ss. 


In the majority of cases it is likely that 
only a few iiapers ar(‘ read conctu’ned with 
the particular corner o(?eupic‘d by the sub- 
scriber to the specialist publication. 

1 have lonf; M\ and advocated that all 
ehvmivnl work done in India, whether “pure/* 
or ‘‘applied “specialist ” or “ j;eneral, ” 
should come under the coi^nizance of the. 
Indian riuunical Society. 

There would s<»eni no n^ason why thci 
dilTerent socudies should not !)<» alliliated to 
the Indian riiemical Sochdy so that they 
may work toj;etlu*r as a single organisa- 
tion. 

All papcTs read at these* afllliateil Socie- 
ties mi^^ht b(* ottered either in full or in 
abstract for publication in tin* Journal of 
the Indian Chnniral SoviHif. It will doubt- 
less be conve‘ni(*nt for these “ atfiliated ” 
papers to be published tof;(‘ther in sections 
uniler the lieads of “ biochemistry ", 
“Applied t'hemistry, (*tc., and such sec- 
thms to be* available, if in‘cessary, at reelm^ed 
prie'cs to readers not full memiicrs of the 
Indian Chemical Society. 

While* ;;e*o»:raphie?al e‘onditions may re*nde*r 
ne*e*e‘ssary le>cal boelie'S of more or le‘ss inele- 
lK*nele*nt persemin*!, a e*e‘ntral me*diiim eif 
publie*atie)n through the ^ennl eilVuTS of the 
Indian ('he*inie*al Se)cie*ty would se'e^ni to 
be e*all(*d for in eireleu* tei maintain the*. 
breMidth eif oiitleieik which is so f;re*atly iie*e*d- 
e?el in pre*se‘nt-elay India. 

Biisin(*ss eletails siich as the* proimrtiem 
of subscriptions to be* paiel to the e‘e*nlral 
and local sen*ii*tie*s shoulel neit be^ ilitheMilt 
to arranffc, eiii the* line*s aele>pte*el by such 
boelie*s as the* Institute of (Mie*mi.stry and the 
Soedety of riiemie*al Industry, and othe»rs, 
in Kivin^ tinanedal support tei their lenral 
se*ctions. 

(IIMIKIIT J. lAiWLim. 

(\*ntr.al Hotel, 

Hanf^alore*, 

September tV, IWU. 
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Note on Excavations in a Prehistoric Site at Kilpauk, Madras, 

liy M. n. IJjijicliavan an<l T.(«. Aravamut Iian. 


oxisteiieo of a prehislork*. (‘(Minatory in 
Kilpauk, Matlras, has boon known for 
about twolve years past, but only to a few 
persons ini ores! CM I in prehistoric! arc^liieolojry.' 
The' site is inelinifMl in the j'anlen of the 
bunj?alow vKontcnioy', which l)elon«'.s to Mr. 
K. It. I’nifthoinine and is sitaiatcMl on 11 all's 
Road, Kilpauk. Mr. Rriidhoinim! had 
c-ollectcMl tlu! pottery he unearthed in la.yin»: 
out his garden, the iinds ineliidin^ a 
small sareopha-^ns ami small ves.sels of 
various types amon" which could easily be 
recognised tlie hlaek-tijjped ware, with 
rim and inside black and tlu* rest red. 
which is a dominant feature of the pottery 
found at. Adiehanallur in tlu' Tinnevelly 
J)istrict. Attention has been calhMl to the 
great resemblance wliiedi South Indian 
ju'chistorie pot t <M‘y bears I o t he* ])ol t (uy of pre- 
Dynastk* Kgypt.- No alt<*mpts having been 
mad*' so far to i'xpinre llu! site, we deemed 
it desirable to excavate* t In* site methodically 
and collect tin* antiquarian rc^mains for 
the Madras (love.riiment Museum to which 
we are both atta<*h(Ml. 

With the* kind jx^rmission and encourage- 
ment of Mr. Prudliomiiie we started in 
August excavating at a spot which 

appeared Jik<‘ly to yield favourable n*sults. 
tiXeavations are still proeee<ling. 

'I'he first day's excavation was fruitless. 
T1 u 5 next <lay, however, what appeanMl to be 
the rim of an urn was reveah'd, and it 
liirned out to be a liig-sized cinerary urn, 
with its sidi's badly brok<*ii, though the 
contents helpe<i to keep them in position. 
The arrangement of the smaller V(».ssels, both 
inside and around, was of giM*at interest. 
These were vessels of dilTerent. shapes and 
among them were spiM*imens of the black- 
tipped ware referred to above and some line 
specimens of all- black ])otlery. 

Knrther (excavation yieldiMl ?uore speci- 
mens of all-black ware, a tigurim? of black 
pottery of high polish, apparently reprosent- 

^ It if* prnh/ihly ill is site th.'it. Mr. L. A. 
iniadn refers to as .a lar^^e ]>rehistorie eeiiietery in 
the vicinity of (Miel pel , Miulr.is, in liis paper in the 
Jndian Anliqiiftn/, LXl, 12 1 -.'h Mf-. l*i’iidlioniriii! 
ielU ns Hint Mr. Hiiniiniade hispeeled the bite 
(ihnnt twelv'o vcMirs ago and saw tin* pottery 
that had been oollocted then and the sareopluigiis 
■we carnc across. 

* Rv Henry Balfour, K.u.w., in Man, •September 
1032. No. 251. 


ing a. bird, and a half of a line speeinuui 
of a poll (*ry head. Two iron ohjiicts w-ere 
also foiiiid, om* a small hoe-bhidc of a V( 3 ry 
primitive l.vix*, with a. slightly ciifvcmI ent- 
ting (Mlge and a narrow hiitt, and Mie oilier 
a sti(‘k of iron, almut d imdies long, found 
l)rok(*n ill two, all highly oxidised. 

Subsequent exeavalioiis have nmvarthed a 
sarcophagus about six leet in lengt li, stand- 
ing on six pairs of short h*gs. It resimihles 
lh(‘ spiM'imcns found at Pailavarafii and 
lh*rumhair. It has, how(!ver, been so badly 
damaged by thi! roofs of a mango tree 
growing (dos(* by t hat all attempts to raise 
it whol(‘ have failcil. It is aciMirdingly being 
removed in s(‘elions. It was fouml lilhMl 
with sand and fragments of pot t cry. A hit 
of a hone was found close to it which is 
identified as the h(*ad of a. human tibia. 
The <h‘p()sils an* generally found at d(!|)Mis 
varying from 3 (o 7 r(*et below tin* siirfacM?, 
buried in a IxmI of ^ river sand '. Tin* siti! is 
Ixdng map)XMl out and slrat igraphi(*al 
re(!ords aic Ixdng k(*pl. 

While I lie pr(*s(*ut Iinds exhibit eha.raet(M*s 
eommon to oth(*r pr(.*histori(‘ sit(^s in the 
Rr(*.si(Ieuey, th(.!y pr(*.S(*nl distiixdive features 
which mark (hem olV from jirevious finds. 
While no sarcophagus wa.s found at the 
Tinnevelly site, urn burials alone being in 
evid(*iice,’' both the types ocijur at the 
Kilpauk site as at IN!ruiii1>air. The seareity 
(d‘ iron object s among Hu* associat(*d Iinds, 
furiiislu*s allot iu;r parallel with Periimbair. 
Th(!n* is, howeV(*r, a> marked din'(*ren(M*. in the 
nature of the pottery found. Hnlike Peruni- 
hair, the Kilpauk site is rich in tine pottery 
and abounds in bowls of black-tipped ware 
which are eomparativoly rare at Pt'rumbair. 
The lim; all-black vessids of the Kilpauk sit(^ 
distinguish it from botli Mu* Adiehanallur 
and the reriinibair finds. The bhi(*k pottery 
figurine, perhaps a votive oirering, is a 
signiiieant iiiul as ^imh figurines have not 
b(*en mot with in similar sites, ('xccpiing 
tlm Nilgiri caiins. 

A number of handicaps attend any 
attempt at establishing the ehronology of 
the South Indian prehistorie cultures. TJio 
distinotive characteristics of this find, and 
its clirnnology in relation to the other finds 

- A. Rea, Cal. nf Prehistoric AntiquUica : Adi- 
chanallur and Peruinhair, 47. 
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in South India cannot be determined till the 
excavations are completed and tlie excava- 
tors have had further time to study the 
linds in detail. All that can be said at 
present in n‘#;ard to tlie ajre of the site — and 
that tentatively, — is that the pottery found 
appears tyj>ical of the Iron Age pottery 


found at other prehistoric sites in South India 
such as those at Adi(dianallur, I’erumbair, 
and Itaigir in llyderabad, and that the 
character of the associated linds of pottery 
bead and iron objects point to tlie finds 
being assignable lo the Iron Age in South 
India. 


Prophylactic Antimeningococcus Vaccine. 

By Lt.-Col. IT. K. Shortt, r.iu.s., 

OJJinating Director^ Centml Research Institute, Kasauli. 


fpiIK recent comparatively high prevalence 
of cerebro-spinal meningitis all over 
India has neeessilated the I’ublic Health 
Authorities faking all means in their power 
to check the disease. The fact that the 
disease has appeared in mild epidemic, form 
in nearly every part of India, and the 
modern facilities for rapid transport which 
now exist, have emphasised th(‘ need to re- 
gard the outbreaks seriously and to employ 
every method, general or special, to prevent 
the menace aHSiiming greater proportions. 

Apart from general measures of public 
health two lines of attack are available, viz., 

(a) to treat the disease elTiciently in those 
attacked ; 

(h) to prevent the disease by the use of a 
suitable propliylactic? vaccine. 

The only eJIcctivi* method of treatment 
of the <lisease is by the use of Antimeningo- 
<;occus serum but even this method has 
given very varying results in dilTeront 
countries. The cause for this is not certain 
but probably several factors arc^ involved 
such as varying virulence of strains, varying 
mctliods of ])repariijg the serum and inade- 
quate technique in dosage and methods of 
administration, including the continuous 
bacteriological control re([uired in the 
treatment of cases. These factors, combined 
with the cost of the serum, ruled out its ex- 
tended use in India except in large towns 
with good hospital and laboratory facilities. 

There leinained the second method of 
control and the Public Health Commis- 
sioner witli the (loveriiment of India 
decided on the preparation of a piophylactic 
vaccine which could be used to immunise 
those exposed to possible inrection in 
districts where the disease was known to be 
prevalent. 

Such a vaccine harl already been exten- 


sively used in Turkey with results njporttMl 
to be favourable. 

In pursuance of this policy an officer of 
the (-cntral Iteseareh Institute wa.s deputed 
to colle(‘t Indian strains of Meuingonnvrus 
from cases of the disease occurring during 
the recent epidemic. It was not possible 
in the time available to eoUeet these from 
all over India but, besides those loc'ally 
obtained in the Punjab and Delhi, cultures 
were sent to the Central Research Institute 
for comparison from the HalTkine Institute, 
Bombay, which had bcani collected in South 
India. A comparison of tliest* with the 
>Iorthorn India strains showed them to 
belong to the same ty])es of Meningnrocrus 
so that the Delhi strains wt^re consiclm'cd as 
probably suitable for the preparation of a 
vaccine which would be ciTective all over 
India. Ijaterwork in England with cult ures 
of tliese strains sent from Kasauli has shown 
that they are also pra<;tically identical 
with the strains occurring in Knglaud. 
Prom the Dcdhi strains, therefore, a vaccine 
was prej[‘'<.red which was submitted to 
tliorough tests on volunteers for hical and 
general reactions and on experimental animal 
for toxicity. On tlio satisfaidory completion 
of these tests the vaccine was prepared on 
a large scale and has now been available 
to tlie public for more than 3 months. 

As the full value of such a vaccine could 
only be assc^ssed after extended trial the 
(Government of India decided that up to 
Kovember 1931 it should be a free issue 
from the Central Reseandi Institute, 
Ivasaiili, in onler to popularise its use. Dp 
to the time of writing 215,5 1.8 c.e. have been 
issued. 

Indications for Usk of thk Vaccink. 
It should be emphasised that the vaccine 
is purely a prophylactic one and is not 
intended to be used as a curative vaccine. 
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In a country like India its chief use would 
appear to bo in institutions such as schools, 
colleges, jails, liospitals, etc., where cases of 
cerebro- spinal meningitis occur every year. 
In such institutions its use once a year 
would, it is hoped, greatly diminish the 
incidence of cases, fn districts, also, where 
the disease is especially prevalent it might 
be desirable for all those likely to be ex- 


posed to infection to be vaccinated and the 
same would hold good for the stalTs of 
hospitals whicli are likely to admit eases 
for treatment. 

It should also bo emphasised that the 
best time to introduce vaccination is not 
during the height of an epidemic but before 
its onset in order to prevent its occurrence 
or at least limit its extent. 


Research Notes. 


An Improved Wire Grating Spectrometer 
for the far Infra-red. 

In a reC(Mit issue of the Review of f^eienlifie 
Inslrumenlit (19.31, 5, 2.37-21.3), Bowling 
names dc.sc.ribcs an improved type of 
spcc.lroineter for i he far Infra-red using a 
wire grating. 3'hc radialion from a strip of 
a Welsbnch maul let licaliMl by a gas llariic is 
rendered parallel by a system of three. 
coiK'avc and Iwo Newtonian mirrors and is 
made to fall on th<» specially (‘oust meted 
wire grating. 3^he dilTrac ted pencil is then 
focussed on a ra<liom(‘ter by another system 
of concave and Xewtonian mirrors. In 
order to avoid <»ither moving the radiometer 
or rotating tin*, grating, a very ingenious 
method of selecting particular portions of 
the. spectrum produced by the grating, 
originally Axw. to Pfuiid {J.O.S.A., 19.32, 
22, 2«si), is described, "riiis device is a plane 
mirror whicli relied s the dilTracled pencil 
on to the sy.stem of focussing mirrors. 
Adju.stmen( of the position of this mirror 
enables t he select ion of dilTereiit angles of 
dilTradion and thus dilTerent portions of 
the spectrum. If the angle betw'ecn the 
position of the mirror for rellection of the 
eimtral imagt* on to tin* radiometer ami any 
other position is 0 2 the angle of dilTraction 
in the latter case* is 0. This angle is 
measure<l very accurately in the. instrument. 

The grating itself, which is of the trans- 
mission typl^ is made by winding uniform 
wire over two parallel serews mounted in a 
framework, soldering the windings of the 
wive to the SCI ews and cutting them away 
from the bimk portion. FiVeii orders sire 
absent in such a grating and so the problem 
of eliminating overlapping spectra reduces 
itself to diminishing the intensity of the 
third order sullleicntly. A method of doing 
this is also described. The instrument can 
be used for infra-red work both by rellection 
and by transmission by substances, the 


specimen being substituted for one of the 
Newtonian mirrors in the collimating system 
in tlie one case and placed in between two 
of these mirrors in the other ease. In this 
inKtriiment, using a O-llbli mm. grating, 
lines, the components of which are known to 
be I ‘.3,31/ apart, can be resolved and the 
wave-lengths of sharp lines can he measured 
to /ho- 12 cm.-' 

S. K. S. 

The Shape of Long Chain Molecules. 

Tiik present ide;is of the shape of straight 
chain mohrules in solution are con trail in lory, 
and the ([iiestion is interesting from the 
point of view of recent m(*asiir(»ments of 
viscosity and slreamiiig double refractio!\ in 
.sols with needle-shaped, spherical, rigid or 
tlexible particles. 3^he long chain molecules 
on account of the niirnher of links and the 
more or less free rotation possible about eacli 
of them, can assume, besides tlieir stretched 
form, numerous other shapes wliich have all 
ne.irly the same energy. Tlie shape to be 
expected on the average is an interesting 
statistical problem, and Werner Kuhn has 
treated it as such in /loll. Zvit., July 1931, 
68, A chain of Z links is ilividcd into n 
segments containing s links each, such that 
the average direction of each segment is 
independent of the preceding one. Such a 
perfectly irregular arrangement will lead to 
the shape of a complicated coil, and it is 
shown that if the individual volumes of the 
links are neglected, the resulting sliape of 
the irregular ( oil will be that of a bean, 
whose rates of icngth to breadth to thi(*kiie^ 

is (> : 2.3: 1, and the volume will bo 

b ^Z •* “, where b is a measure of the average 
length of each segment. The value of b is 

given by 3 ft- - s I- ^ where I is the 

” 1 — cos p 

length of each link, and j3 the supplement 



120 


CUliSKNT SCIENCE 


of tho valency anKle. Wlieii tlu‘ velocity of 
ring formalion eoiiKi*l«^r(Ml as proport ioiial to 
the probability of tiiKlin^ tlie t wo rejwftiii}; 
oiids of a chain near ea<*h otlier, iscornparoil 
with actual observation, th<% necessity for 
allowing for the voln?ne of tlie links is very 
innch eviileneed. Wlien due corrections for 
this volume elTect are adoptiMi, the viscosity 
and other ineasiircinents support tlie bean 
shape of tlie chain molecules as aj^ainst; a 
stretched form. M. A. (i. 


A New Type of Phase Advancer. 

Tn a reiM'iit pa])(*r (/Vec. hitf. ArntL Sri., MKtl. 
1 A, 1)S) d. .1, Itndra deserihes a new 
type of ]»hase advancer which acts 
as a combination of expedor and susceptor 
phase advancers and is suitable for use 
with larj»:e iudindion motors used as asyn- 
chronous condensers. The motor of tlie 
])hase advancer has a slip rintr wimlin^ and 
a eoihinntator windin.tr as in the Sdira^e 
motor. The former is supplied with voltajre 
of lim‘ fre<pieney thronj;!! the secondary of 
an indmdioii rejiulalor. The stator has 
field and eompcmsatin^^ windiii^^s as in tlie 
■Miles NValk<*r jihasi* advaiU'CT which are 
connected fhr()n«:h suit able brushes in series 
with the commutator winding: and the slip 
ring's of the as\nehroii<ins (‘ondeiisiM*. Tin* 
theory of an indnetion motor eonneeted to 
this and other phase advancers, and current 
loci of a ITiOO h.p. motor eonneeted to various 
phase advancers arc »iven. 

Centributiens to Our Knowledge of the 
Cranial Anatcmy of South Indian 
Ranid Genera of Frogs. Part I. 

Fn an article ( /Vac. I iiditni Arml, Sri.. 

N<i. U, H) certain as|ieetsof the eianial mor- 
])hoIo^;y of the South Indian Ifanid jreiiera of 
fro«:s are des(*ribed by Mr. L. S. Iijima- 
swami. The autlior is tryiiux to examine 
the statement of lieriietoloj^isls thal the 
genera. lihnrnphf>riiH and l^hilfuiluit could 
be merged together and also to jihiee the 
ehXssitieat ion of tin* several species of 
I*hifniitns on a sounder basis by introdm*ing 
certain cranial eharacteristies. .Vnu.ng the 
forms stn(r(*d Ph. juirrsi . — a native of 
i^iam — se<*nis to be specialised in c(*rtaiii 
features. The possession of a well ossified 
cranium, a completi* os en ccinture and 
the co-ossiiication of tin* froiitoparictals, 
exoccipitals anrl prootics in the auditory 
region where no delin.itations are obs(*rvablo, 
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seem to In* speeitie to tin* foreign species of 
VhilnulUH (*xamined. The prest*nee of the 
bursa oris aiigidaris in all the fonns described 
is an interesting teal are. The burs.a had 
been compan*il with the tonsils of man by 
JVof. Knehs and invest igators an*, not 
unanimous in accepting Knehs' view though 
the gland is detinitely shown to be adenoid 
in nature. The tongue ]M)ssessc*s a im*diaii 
papdla ill the two Smith Imlian s))eeimens 
examined, which upsets Ihmleiiger's division 
of the siM*eies of PUiUmina into two groups 
by lingual eharaeters. I)<*s*'ribiiig the larval 
habits of Indian PhilnHlm^ the author states 
that the froth-makiiig habits so common 
among tin* foreign forms are not observi*il 
in thi* Indian 1'hHantHS thrrrhy dilTeringfroin 
tin* observations of Prof. Nolde. In eoneln- 
sion the author points out that tin* invest i- 
gat<*«i spi‘cics of Philtnitits cannot he mi*rged 
with PhfirttitfittniN. 


Chromosome Studies in Allium ; The 
Meictic Chromosomes. 

T. K. Kusiiy (7c///*a. Puff. Mirrox. Sor., 
54, l*ari 2, rhini* describes two 

coiled eliromonemafa in all stagi's of meiosis 
in Allium. This condition obs«*!Vt*d in the 
last pr(*m(*io1ic mitosis occurs as intevi wined 
threads in the early h*ptoncma of the 
iii«‘iotic phase. The pairing of tin* ehromo- 
soim*s simultaneously at both (aids of the 
c|iroiiiosom(‘s is observed till a side by sidi* 
association is (‘stablislied. A strepsin(*ma 
is (d>s(*rv(*d during the diplot(*ne slagi*. 
t,^nadrn)d(* slriietiires are fornieil by I hi* 
elosf* association of tin* homologous dual 
ehroniosoim*s, tin* el(‘avag(* being com plot (*ly 
suppres., •(! in tin* lirsi m(*iolie division, 
rieavage of tin* eronioneimi oeeiirs in the 
hill* prophasi* of Hie s(*(‘ond *livision, the 
ijnivali*nt' ehroiiiosoni(*s moving a)iart to 
th(* fades of the !je1i*rotyj)i(' spindh* having 
in th(*iii a two-eoili*d (‘hromoni*niata. .Mi*iofie. 
ehroiii()Som(‘s are similar to somatic ehronio- 
soines in their structure and b(*hiiviour. 
Synapsis at hefi‘rotypie prophasi* and 
siipfiression Of cleavage at tin* first division 
elTeet the g(*ni*lie r<*ffnireni<*nt of the rediie- 
tion of ehromosom(*s. 


The Geology of the Sakarsanahalli Area. 

An iniyiurtant pap(‘r on the origin and 
corn*latioii of the metainorphic*. rocks of the 
Sakarsanahalli ar<.»ii, Kolar District, by Mi*ssrs 
M. B. Kamachaudra Uao (of the Mysore 
Gf?ologicaI Department) and K. Sripada Kao 
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(of the* Mysore University) lias been recently 
published (Bulletin No. 14 of the Mysore 
(b»olo«(ie;il Department, 19;U) in which the 
authors have j^iven a dcdailed account of 
tlu^ rocks of th(‘ area, with special rt*ference 
to t.heir ori^(iIl and correlation. The rocks 
of (lie* area arranj^ed in the ordcu* of their 
relative ajfes an* : — 

The Svhhls. 

1. llornblendt; schist. 

{n) Taiurite. 

(/>) Limestone. 

II. Amphibolites. 

(^0 llornblcndites. 

(/>) Tremolite-Actiiiolile schists. 

(c) ( 'ummin^t onit e scliists. 

The ilnehses. 

(ft) ('liampion gneiss. 

(h) Peninsular gneiss. 

(c) Qiiarlz n‘efs and (Quartzite. 

Ihilvntr. 

The area is larircly composed of gneisses 
with mmuM'ous caii^ht-up jiatchcs and thin 
lenticular bands of liornhlende s(*hisl and 
amphib(ditcs. The fornuu’ in many [»la<*cs 
are intruded by (piartz ami aplitic veins 
rt'sultini^ in a series nf metamorphic recks 
<‘alled ‘ Tariirites". By far the most pre- 
valent and (conspicuous chan^^<* produ(ced 
is the (conversion of th(c amphibohes into 
pyroxenes with tin* developiiuMit of (contact 
metamorphh* minerals like (calcite, .ijarmd, 
rliodonite, s(capolile, epidote, zoisite and 
a])atite. Intense cal(ciiicati(in and alt(Tation 
of tlies(‘ Tarurit(cs has yieId(Ml man^janiferous 
lim(*st()ncs in jdaces. 

Th(c am])hil)olites are (»f h(‘ nature of 

hornblendites or tremolite-ai inolite schists 
or cumminKtonite schists. The eonta(*t 
metamorphism o the tremolite-actinolite 
schists in ]dac(*s has |^iv(m rise to rocks 
(Hmtainin^ sillimanite and cordieril(». The 
cummin^donite schists tlinuiirii metasomatic 
alt(‘ralionM app(‘ar to have yield(Ml ferruginous 
(piartzit(‘S in plac(*s. 

MMie nunn^rous patches and shreds of horn- 
bl(‘nd(‘ schist, amphibolite, and tarurite must 
have at one lime fornuMl a more or less 
continuous series but are now much torn 
up, isolated, and sevendy disturbed by tin* 
later intrusive ^i;neissie s^ranites. Tliere is, 
however, no doubt rej'ardinj; their original 


igneous origin. With n^gard to the tarurite, 
linu^stone, and sillimanite-cordu^it (» rocks 
of this area, an original sedinnmtary origin 
was sugg(cs(.(*d soim* time back and an attempt 
mad(* to (correlate tluun with the (londite or 
Kodiirite s(»ries of Dr. F(*rmor ; but th(‘ 
pr(‘scnt studi(»s do not support such an 
i(l(ca. On the other hand, tluTc are iimjde 
(*yid(mces to show tliat they an* only all era- 
lions of I he hornblendic rocks by (.contact 
metamorphism brought about by acidic 
intrusions and subs(*(|U(*nt metasomatic or 
m(»t(*oric (chang(‘s. 

Th(* pap(‘r is fully illusf rated with maps, 
seel ions, and ph(.)t(>graphs. 


The Morphology and the Systematic Position 
of a New Trematode from the Intestine of 
the Golden Orfe, Lrunsetiit idiift, with 
a Note on the Classification of the 
Family, A llonradi id(t\ 

fx the dounifd of lldminiholng}! (XII, 
pp. lliT-L’hi), Dr. (i. S. Thapar and .Mr. 
J. Dayal have d(*s»^cril>(*d a n(‘w Tnunatode 
from the gold(*n orfe. Tin* genus is nanuMl 
VoIjilogoHoporum and is charact(*i*is(‘d by 
the pr(*s(mc(‘ of I Ik* gvnilal sucker, I he 
inlerli'slicular position of the IoIxmI ovary, 
the disposition of tin* uterine (coils and the 
p(*culiaiities of the odtype compl(cx. The 
genus und(*r review r(*siMnbl(*s tlie g(*nus 
iSphweoHtomum, a form which was placc'd 
by Poche(19L^5) und(*r the family Allonradiida* 
and is tluMvfon* plac(*(l ncMir it. The 
authors in tin* piTS(*nt (communication 
have rightly S(*parat(Ml tin* latter from 
this family and liave furth(*r justifmd the 
creation of a new family SifhtvroHlnmidfV 
for tin* r(*ceplion of the two g(*nera 
SphterostoonnH and (Udiflofionoponnu. A 
general dis(cussinn on tin* family AUovrva- 
diidfv follows tin* account of (he genius 
Votgloffonoponnii, The authors have cl(‘arly 
shown that the |)rc*senee of tin* genital 
suck(*r in tin* pres(*nt ease indicat (*s the 
airmiti(*s of tin* pn'sent g(*nus with the 
meuib(*rs of tin* family lietvrophjfidtr and 
further ri*searches may show it to be a 
transitional form betw(*(*n the two old(*r 
families of AUoerendndo" and Ilefet'ophjtidfr. 
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Recent Developments in Anthropology, Ethnology and Ethnogrs^hy in India. 

By Dr. P. Mitra, 

Department of Anthroiwlogp, Calcutta University. 


TNDIAX AntIiropoloKisl..s an> in (lei*i> dobt of 
^ );nititiulo to t^ranil old iiiaii of tliu sciouco 
in fndiii, J’rof. L. K. A. Aiyar, for kocpin^ on 
rpconl ‘lifreni- Dcvtdopiiionis in Antliropulo^y, 
Etiinolo^y mid Ki)iTirHri‘<'i'Pliy in India’ and its 
piibliratinn in Current Snenre, Jamiary 10:i|. 
Wlion it roceivod tiia kind noiiro of Mm onicial 
AntlimpolofTi.st of Mu* (lovcrninont of India, it \v«%s 
expected that all laciinic would bo fillotl up in ids 
coininiinicatiou (publisliod in Current Science^ May 
lO^M) liutas the expoctal ion has not boon realised, 
it was considered desirable to record the following 
for the sake of eoinpleteness of tlit; survey. 

Physical Anthropulmjy. Dr, A. C. (1. da .^ilva 
(’orreia, aiitlKir of at least twenty-seven papers 
since liiOO on Iht! demography, morphology, 
antiiropomefry, ethnoi^raphy and aeelimatistilion 
of the Indo-l'oriiij'ueso Lusos, has been respon.sible 
for a considerable amount of lirilliaiil work in 
rcciuit years, an<l thanks to his colleagues, the 
school of Medicine in New (loa has lieen fast 
coming into pri3minenee as the cenlre (»f re.si»arc.hes 
in Physical Anthropology. Dr. Kraericisco (’orrea 
in his Hocu(‘il de queliiues fait.s anatomiqiies 
et leratologiques concern:! nt le.s h:ibi(atds <le Tliide 
Porliigaise,” records (h(» muscular, vascular and 
nervous anomalies of .several ( ioanest*;' I >r. l*ega:io 
in his *• Anthro])ohigienl Hesearehe.s of not i»oiiy 
fiarts, cm the living of 17.*) natiYe.s of Port iigue.«*e 
India” (ItilU)- ofTers valuable information on 
certain muscrles and foreartn veins ; and Dr. 
(■. .M.ascarenhas in his ” ( Vudrihuivao para o e.'^tudo 
ant ropologico <h* Moa”-* di.scii.s.sn.s the riu'a.sure- 
iinmt.s of twenty (io:i.nese crania. It is refn».shing 
to find fh:il the medical school at .New (loa has 
not confined its physic.-d anthropological .studies to 
the discussions of wliet iier or not we were originally 
negroid oraiistraloid or mongoloid. 

It is surprising to find that tin? im])oi(aiit w*irk 
on bloofl-groufts in India ha.s nut been nM‘iitifiiicd 
in the previous surveys of both Prof. ii.l\..\..\iyar 
and Dr. 11. S, (iuha. P.'indit’s'* researches h.ave 
considerably added to our knowlcdg4> on ‘ Dlootl- 
groiips di.strihution amongst tin* Todas ’. ('haii- 
dhuri has been carrying on valuable re.s4*an'he.s on 
blood -groups am ong-st Dengali Kayastlias parts of 
his r('.sults l.H‘ing published as Mllood -groups and 
Heredity’."* The publication entithal “ The. distri- 
bution of hlood-groups in criTtain race.« and ea.stes 
of Imiia” by .Malone and Lahiri,” ileals with the 
data for P.'ith;iriN, Hahiches. Rajputs, .Jat.**, Khatris 
and J>ravidiaris. Krishrian and Vare<‘d h.nve 
studif'd the ^"Jfasal Aleta holism of young College 
Students, men and women of Abulias ” with 
Hencdict Roth system with rubber iliitter valves 

Arq. Ear Mnt. Cir. Nora Goa, Scr. A., 
No. 7, pp. i2h:{ i:m.). 

■* IntL ./. Mint. 21, No. .‘I, .laniiary. 

^ Iml. J/^7/. (tas., April, l!»:i|,66. No. t, pp. lO.S 
— 1 Uo, 
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and Polliu's Kymograph nttacliment .^ Mukherjeo* 
has published a preliminary note on the linsal 
Aletabolism of Bonpilcos using Douglas bag and 
Haldane gas analysis apparatus. 

A’/Z/nofuf///.— The well-known ethnological loo- 
sen relies of Datta specially his '‘Kine Hntersiichung 
dor Ra.sseneleinente in Relutscbistan, Afghanistan 
iind den Naclibarlandcrn d<?s Hindu-Kusch” and 
the “ Das Iiuiiscbe Kasteiisystcun deserve 
spiHual mention as also the works of tiie workt^rs 
of Hie sueiologieal school in Hoinbay under the 
direction of (ibiiryi*. Special nieiition may 
bo inadi* of the well-known work on Hindu 
Exogamy by Karandiki'i*. In tin* A.ssam v.alley 
J. K. Ro.se and 0110*1*8 have carrh*d out impor- 
tant researches on the .Mmols, Kabiii Nagas and 
.Marings and on Dual Organisation and Sorabjit 
Singh on Meifhei hUlinograpliy and juridical 
elbiiology. 'riu‘ name of P. IRswns who 
reci‘ntly pi*n(‘eeded to Ihu-lin as Humboldt 
Kellow, may also be mentioned in this conni'ction, 
be b;is cfiiilnbuit'd tt> the International .\nthro- 
pological (’ongies.s, (»ap(*rs dialling with “■tlio 
Primitivi* concepts of <lis4*:isi* in India” ami on 
Santal Kthiiogrnphy. .1. K. (iati has carried out 
valuable comparative cultural .s(udi(*s in India and 
Africa'^’ ami is now * ngaged on craiiloinetric and 
anthropometric studies under (’lialt(*rji, who. it 
may be incut ioned, lias recently ili.scov4‘ri*d imimr- 
Duit efiiT»*lations between the vital eajiaeity, 
bi*iglit and weight amongst the tlala for ibousai'.ds 
of Bengalees. 

.Aiiiongst tlio.se that liavi* l.'irgely eoiitrilnited to 
till* growth of Indian .Anthropology, ineiif hin mu.st 
bi* in:id(* of Crooki*. Ili< bonk (‘iititled **Trib(*H 
and C’aste.j of .North-Western J^rovincesaml Oudli” 
was piihlislied in IStHi, in fmir volumes. Tlnirston’s 
'*Tiibf*s anti Pastf*.s of Southern India.’* (HM)!I). 
Ru.sse11 :iml Hii.'i LalPs "Tribes ami Ca.stes of 
renlral Provinces” (HHtt), KrilhoveTrs "Tribes 
and t’jistes of Bombay” (H12b-2*J). Watltlel’s 
“Trifles tjf the Brahiiiapiit r:i Valle>.” " (jiirtlun's 
“Kha.si-s” (KM I). IM;iyfair*s “ (iarns ” (HKIP), 
llodsDn's “ Nnga Tribes of .M;iriipur '* (M»||), 
Shakespeare’s “ Lii.'^hei-Kiiki (MaiLs" ( HR 2). I<iv(*rs’ 

Todas” (IDOli), Shaw’s “Thailoii Kukis” •- and 
I’arry's 1 .jikheis *’ luive always lM*en considered 
as eiassieal works in the subject. The monu- 
mental work of the gri*at Kuropt*ari pal(*tbno1ogist 
Prof. V. (iiiiffiida-Ruggt'ri who did pioneer work 
in *Mbt» Sysfeiiialic* Anthropology of .Asia.” was 
largely respon.sible ftir establi-shiiig t litM'ontdusinns 
of Rai Bahadur R. P. C.-hamla's theory of Alpine 

^ Int.J. Med, lien., P.):i2,19, pp. 831-Sr)8. 

* Calvutta MetLJ., 20, 425; also Mukherji and 
(liipta, Ind. J. Meih Pch., H1:U, 18. 

® Anthrojtos, 1927, Band 22, pp. 112- 159. 

Atan in Intlia, 13, No. 1, pp. 17—54. 

” ./. Asialir Sue.. Henyal, 10(11, 69, Pt. Ik 

'’•foujr.nml Prm.Ama.Son. /;««/«/, N. H. 1028. 
24| No. 1, pp. 1 — 175. 
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element in fmlian population— a concliiHirm which 
we loam is K^inf^ to bo produced anew by the 
ii'ksoinn lalioiii* in anlliropoiiietry in the last 
census. Sir William Turner and Sir W. 11. Flower 
did pioMiuM' work in liidiaii (’raiiioniotry and 
O.stoolof;ry. For the sake of comph.'terioss mention 
may be made of the followirit; : -Sullivan, for his 
work tm “Andamanese Skulls Duckworth 

*•* Anlhropolnifirnl /*aper8 of Anirr, Mutn inn of 
Nat. IliHloru, M):il,23, Fart IV, pp. 175 -201. 


“ Note on tho Skull of an Andaman Isiaridor ”, 
Xiiekermaim and Flliot Smith, ” Itoseareluvs on tho 
Aditarinalliir Skulls (Jharlos, *• On Punjab 
rraniolojjy and I'ildesley, “.Siirmese (.■rauio- 
lofcy”.*'* 


llult.ofthr Mfttlras (tocl. Miaeiim, 1000. 

AtiaL and Phijs., 1007,27. 

Itiomdrikii^ 1021.13, pp. 170 -202. 


The Agricultural Basis of Religion in India.'^' 


'pilK religious beliefs and ]iracti(*es in India have 
receivejl greater atlentioii than any other 
branch of Indian Culture, Tin* studies attempted 
.so far have precc'detl either on a eon i pa rati ve or 
a philosophical basis, lint in the .stmlyof the 
primitive and other forn >f religion in India, 
it would appear that lesults may be 

obtained by approaching it I'rom a dilTerent angle : 
namely, by a study of the infliienoes of environ- 
ment. It .seems to me that an (‘xamiiiat ion of 
the pnalisposing iniliKaices is liound to throw 
light on the ndigioiis praei ices .and beliefs and 
f‘iiableus to interpret properly t he ant hiopologit'al 
data with accura<‘y. 

1 have taken for tin.* tlieim* of my papi*r “The 
Agricultural llasis of IteliLdon". Lest the title 
mish'a<l tiie read(‘r, I should explain that the 
circumstances under which agricult uri* is being 
carried on in intlia have exerteil an inllueiice on 
the religious practices of the agricultural castes. 
The fact, that t hey are w!ilespr<*ad and an* followed 
by a large proportion of t int ]ieoplewill he evident 
from the fact that India is essentially an agri- 
cultural country and this occupation alTords 
(‘in]»loymcnl to mon% than three-quarters of the 
population. As satisfaction of material wants is 
the chief aim of man. primitive or civilised, the 
inllueiices w hich emit ributt^ to t he success in his 
elToi'ts also react on his mental tail look. Agii- 
ciiliural optsralhms, whether in Northern or 
Southern Jinlia, an* largely determined by the 
monsoon. M'he outbreak of the monsoon at the 
proper time ensures a successful agricultural 
season, ovcriiowing granaries ainl jnovisioii of 
siillicieiit means b) the people ; whereas a failure 
of tho monsoon spells economic di.saster. As the 
iiiiiiisoon is the outcome of the iiueertaiii forces 
of nature, the agricultural casti-s find themselves 
sib.solutely at the mercy of these inlluences. It is, 
therefore, not unnatural that this should ])i-odiice 
a spirit of fatalism. .Again the faei that land is 
the? eliit*f thing that det i*rjiiiiies I lie inaterial 
W’olfare of the jieople is I he ina in reason why so 
imich of ritual, magic and religion is associated 
with “.Mother Faith”. The extent to which these 
two have intluencod the religious beliefs, practices 
and attitude of a large propolioii of the ngricul- 
iural cast(*s in India will be idear from a con- 
aideratiun of the agriciilf iiral calendar and cere- 
monios connected with this ociMipatioii. 

The ngriciiltural year in South India, especially 
in Malabar, Cochin and 'rrnvnncore, begins with 
Viahu or Cliaitra Sankranli, which is the astro- 
nomical New Year's Day on which the hot 


wi'athcr is supposed to terminate. 'Phe sight 
of the food-stulTs ami silvi*r or gold .*irraug(?d 
in a hell-met a 1 tray on tlie morning of the 
auspicious day is calculated to bring on pros- 
perity during the ensuing year. It is also a 
day for ancestor woisliip and worship of the 
deities in the vill.’igi* temples for the blessings of 
prosperity. Tin* vill.’ige asl rnlnger by Ids calcula- 
tions annoiini.'es the agrieiilf iiral prospects of the 
ye:it* ami foriM'asts the .'imoiiiit of rainfall at 
regular inti‘rvals, the* names of tin? crops that, are 
likely to Ihrivt* well, .•Mid the faiiunes or 
epidemics that are likely to break out. Kach 
member of t!ie village eonsiilts I he astrologer who 
by t lie ex.aminaf ion of Ids horoscope predii'ts his 
good Iiiek or otlierw'isi* during tin* ensiling year. 
The same prosperity or ill-liiek is determined by 
t Ik* oitif'iis arising fnaii the breaking of eoeoamits, 
and the direction of its rolling on .'lie lloor on the 
morning of the first day of tin* agricultural year. 

'J'In? village astroh*ger next idioosi's a si>ecial 
day for ploughing and sowing. The sectls are 
taken in l(*afy Clips, and plaia*.! inalmskef. and 
are consecrated. Tin* plough and ol 111*1' agriciil- 
tiira! instnimeids andtlie oxen are w'or.sldpped. 
They are m'xt taken out in procession to the 
field. 'Phe lieadman leads hy starting lij plough 
and thi? others follow. Sowing is legardedasa 
general crisis, a “Hite tie passage’’, and the chief 
assumes the risk of performing an act full of 
mystical danger and of un(M*rt.ain outcome. It is 
thus a solemn act and is done with prayers to 
aiieestoi’s wln> an* invoked for the prosperity of 
the croji. \Vhi?n the ei-ofis are grown up. the 
Siddi-Devaru is worshipped with otTcrings to avert 
insect pests. Tin* lieMs and crops are placed 
undi'i* tin* prolection of tin* village deity, after the 
olTei'iiigs lo the deities and after llasta Pongalu 
during the llasta rains. 

When tin* crops are fully ripe, there is a special 
ceremony for bringing them to the family. The 
house is whit e-wasii(*il and ilccorated wilh draw- 
ings of rice Hour mixed in water. Tin; ground in 
fimit of the Jimi-'C is piirilied with eow-diing 
mixeil with wat ■*. and decoral etl with seven 
kinds of loaves. The (Sod (.Sanosa is propitiated 
and ador**d. Tin* ears of eorn are stuck to tin* 
wall wilh cow-dung. This is followed by a formal 
cooking of ri«:e obtained from the newly cropped 

•Summary of a paper by Uao Ibihaijur Jj. K. 
Aiiantluikrisliua Iyer, read hefnre theFir.sl Inter- 
national Pongress of Anthropological and Kthnolo- 
gical Sciences, London, lOU t. 
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paddy, whirli is a survival (»f tl Vvdic 
of AKi’ayaiia. 

'riiu coramoiiy iu*xt in importance is the 
worship of tiie ajriicullural iniplonients on Uie 
Vijayadasami tlay. diirinjr the Dasara of South 
India. This corifsponds to the Viswakariiia day 
in IJen^al. 'Pheri* arc also special hirnis of 
W(usfiip before ha rv«*st. At the time of reaping 
the sickle (Jod is worshipped. A handful of the 
crtip is I lien out and plaoi-d in the central part of 
llie Ihdd, aiul near it live sttmes are ]daced. The 
siekles of all therea]»ers are coIIi‘cled and deposit- 
ed in a row in rroiit of tl ston* ‘ They are 
all worshippeil with t hii'akiii^ of eoeoamitsand 
1hi> hiirnin;' of incense. The ears of the corn are 
•sah'ly i>reserYe<| at home and the fji-ain obtained 
ri-om'theni is mixod with the seed ^jrain during the 
<*nsuinK yc‘ar. Hefore the ;j:rain is riMuovetl in 
raits or lieiid-loads from the fields to the thresh- 

m« floor, a eocoanut is broken and incense I * 

When tlu‘ threshini' is done and the jrraiii heapeil 
tojiidher a similar olTerin^' is mad** to the piUari. 
It^ is also the universal custom that, hefori? 
nieasiirini;. a small portion of ;;rain is .set apart 


for distribiilioii to the ])ooi' villaii^orH who may 
chance to ^o t here. 

There is also a similar ceremony at the end of 
Maillol' Makararn, when t-ho emps have been 
harvested, the agricultural operations have come 
tf) an end, and Mother Kait h is suppos4>d to take? 
some rest or remain in a state of incubation. At 
the bt'^inniiii; of this pt'i'iod. the agricultural 
c.'istes of Malabar observe a festival in honour of 
Mother Kart h which is like the Homan Kebriiria 
supposed to take plac4» at tin? same time. It is 
believed that on the last day of the festival all 
a;i:ricultural leases (‘oiiiieetel with the land are 
supposed to expire*. In sonieof the villages of the 
Walliivaiiad Taluk of Malabar, special festivals 
are c<di.‘brated with straw models taken out in 
piYieession f4)llu‘ Hha^^awati -Temples. 

After till* harvi'st tin* farnii'ra and ollu*rs in the 
villa^(‘S find their tirrMiiaries full. It is during this 
part of the year that all the villai^f* festivals are 
celebrated in honour of the (Sods as thanks ofTer- 
injjs with prayers f<ir similar harv(*sts in the 
ffdlowin^ yi*ar. 


Research in Irrigation. 


HMIK Koiirlh .Viiiiual Meetin« of the Hesearch 
^ Committee of Ihefentral Hoard <»f Irrisjcation 
was held ill Simla on the lUth ami 20th .luly, 
lfi:il. Onicers from tin* followinjf IVovinees w«*re 
present : Hombay. Sind. Ihiited TVovinees. 
Ihinjah, Hen^al. ^fadras and Xrath-Wi'st Kroiitier. 
The MeeiiniX of tlu*se OlViceis is of considm*able 
v/dm*- as it leads to the co-ordination of research 
work, the exchan^i? of views with a conscMpieiit 
ilevelopm*‘»d' of new lines of research, and alTonls 
an opiiort unity for the discussion of the particular 
problems willi whii-h each OlVicer has tu d<»al. 

'I’he Ap*nda for tin? Meeting' included : fi) a «lis- 
cussioii of tin* rese.'irch work carried out durinu: 
the year in each Hrovinen. (ii) reports on the 
1 iro;rre.-(s made on a. number of invest iirat ions, ami 
(iii) tin* eonsiileratinn of invest iirat ions started 
diiniu' the pn*vious yi*ar. As irriication is of s.ueb 
"ivat importance to tin* whole of India, a brief 
summary of tin* l*roee4'dinns may bo of interest. 

Tin* reports on tin; work done showed the 
importance now attached to modi.*! eNperiiiicnts. 
In Homhay. iinnlels w»*ro ii.si*il to determine 
nn>thods for the exclusion of silt fiYun canals and to 
dct(*rnd!n* thecMienicicril of discharge of the Sukkiir 
Harra^c (iates. 'J'ln* models st-miied in Sind had 
ri‘fereiicc to the nuiid)i.*r and position of the vanes 
to ^ive a suitable distrihiitioii of velocities ovlm' 
t lie normal section of the channel heluw Jlutned 
falls and rei'idators. to the coelUcient of dischaixc 
of radial K'd(*s and l<i the determination of tlic 
modifications necessary to eliminate heavy action 
down.'t ream of a syphon. 'J'he report of the 
Irrigation Heseareli Institute, l.aJiure, showed 
that two types of expiM'iin(‘nt>s on models vvere 
beinK carried out. The Jirst type dealt with the 
XirntectioTi of th»* downstream j'laeis of weirs. A 
system of pi-otection depending upon the throw- 
ing of the lrj;li veloeil y water to the surface has 
been evolved. This fuiin of pixiteclion reduces 
scour to n iiiiiiitimni. and hence will iY;diice 
considerably the cl^^' of maintenance of bead- 


works. Tie* second type of work on modi*ls ileals 
with the flow of water under works ami tin; 
l»res.sureR involv(‘d. Some referenee has already 
been made to this subject in this .lournal (Vol. 
II. April Xo. in). The recent ilevelopm(*nt.s 

are conneetiMl with the dt*f ermiiiatioii of the 
efTect of an upstream sheet pile on the pressures 
on the work. Th<; ('i‘iilral Hoard of Irri^ratioti 
ha^ now a^^reed that no major work should he 
eonstriicted without lirst hein^ studied in model 
form. 

.\n important rliscussion tonk place on tin* 
seepajri* losses from canals, distributaries and 
water-coui’se.s. Observations mad'* in the l-nited 
Hroviiiees sIiowimI that tin* major lo.sses occurred 
in the w'ati*r-i*ouises and di.slrihiitaries. The 
complementary sul>ji*i't of liidn^s was also di.scuss- 
ed. Tin; conclusion reached was t liat liniiu' was 
not a fciudhle mi'thod of di*arni'.' witli the losses on 
lai jiechaniu'ls which had already been constructed, 
liiit that the lining of distributaries and minor.s 
was a practic.'il proposition. .As tin* ;i;i'oalc*st losses 
occur on these latter types of rliatmels it was 
ai?iM*«;d that any scheme for lining wouM he best 
commenced from the minors. 

(Nmsidei-able atl«?ntif»n has been devoted by the 
Heseareli OHicer, Sind, to tin* study of wuterlog- 
Kinv; and drainage. The Heseareli division lias a 
most elaborate system for stiidyiii}< the variation 
of the level of the .sub-soil water-tahle. The 
ivsults l•evt*^ll a fist* of wat.f*r-table in certain areas 
and indicate tliat> measur<;s will have to be taken 
at no distant dati* to control tin* rise. Hefore any 
Irrigation s(;ln*me is eontemplatod in future, the 
example of Sind in this ri*spect .should he followed. 

In the Punjab the effeet of rainfall and irrigation 
on the water-table has been studied in tlie areas 
commanded by the Upper (7b(*nab (!anal and 
IJpp<*r .llieliirn raiial. It lias been shown that 
there is a high correlation between tlie iiiovenient 
of the watiT-tahle in these areas and the amount 
of monsoon rainfall. As a result the (Jloverniiicnt 
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hiis (lociiloil to tlin drninapro in iho 

nortiiom amis of th<* Punjab diiL'iii}i: a piM-iod fif 
five years. 

In the Punjab the progress on th(‘ study (if 
a1k:iliu<! soils is i‘i‘poi‘t(‘d. 'riiese investiurations 
have been eonilucried in cr>nneetion with lliive 
allied problems : -( 1 ) The pri>ventiiiM or land 
deterioration iirKlcr irrigation. (2) Tie* study <»f 
land reelaniat-iun. (.‘I) The ipiality of irrij^ation 
of water. 

A factor known as “ Decree of Alkalisation*’ of 
the soil hasb(.‘en a. subject of study during tin* year. 
It has been shown that crop yield in tln^ plains of 
the Punjab decreases as (he “ Defri-ee of Alkalisa- 
tion *’ increases. It has further been shown that 
a relativi'ly small proportion of calcium in 
sphition can prevent alk.'ilisat ion of thi* soil asso- 
ciated with th(! presmua* of t he sodium salt-. The 
iMpiilibriiim conditions fer .*1 system scjdiiiin salt 
—calcium salt— calcium sodium <'lay*’ have beim 
.studied and tin* ri'sults are now biMiitr appliisl 
t*\periment;i1ly in the lii'ld. 'I’hese results also 
have an impm'taiit application in dtdiMTuiniiii; the 
(piajity of irri.L;a(ion water that can be sab-Iy used 
without soil deterioration takimc place. It. has 
beim showti that water containiii;' above fit) parts 
per ItMhOOi.t of .<odium salts in solution r(‘sultsin 
b:ise exchanv;e ;inrl hence the soil <leterioration. 
Thi‘ |)resence of a small amount- of calcium salt in 
such a water caii prevent this react i<m. The 
Ipiality of irrigation water is a subj«*c{ of spei-ial 
importance in tin* Punjab at t Ik; present- time as 
proposals have been made for a lievelopmeiit of 
irrigation by means of tube-wells following on the 
electrification of the Province. 


(.k)nsiderable discii.ssion took place r)n the silt 
and flow thi*orie.s which have been put forward by 
Mr. Lacey. While some of his formula*- were 
accept fd ot hiM'S that had been t>ested both in the 
Punjab and in Sind siiowed that they diil not. in 
their present form, apply to the channels in these 
Piiivinces. It was a.;^ri*ed that the formiihe were 
useful in cnnncM’tion with the i‘emodelUn^ of 
channels. Kxtensive studies have been made in 
the Punjab :ind in Sind to detei'inini* the relation 
that, exists between the bi*d silt in the channel and 
hydr.-iiilic data of the channel, 'fwo types of 
siltometiM-.s h;ive been devclo|)ed at- the fiTi^ation 
Kes.-arch Instituteat Lahon* ami they are proviiij' 
of threat value in stiidxiiu' tlw^ char.-icteri.stics of 
silt. The work done at Lahore has .•<hown that 
the Distribution (*urves for (he beil silt in a silted, 
:i scouring, and a stable channel have typic.al 
forins. A nunibi'r which can di*.'«cribc a silt- and 
which is a function of the weighted mean dia- 
meter of till* ‘iilt p.irtich's is now beinyr studied in 
connection witli I Ik* hydraulic data of channels 
with till* ohi'‘*’t of di.‘terniinin^ wiiet her any rela- 
tion belwe(*n the silt :ind tlii* hydraulic- data exists. 
Ifesiiltsof Ihesf* inves(i;;atioiis will probably have 
an important influeiiet; on t Ik* design of channels 
and on cost of iiciintiMiancc of channels already in 
exisieni'c. 

At- till* conclusion of the discussion of the 
.-Viseiida the Research (MVicer of .Madras drew 
attention to tin* growth of weeds in channels in his 
Provini*i.‘, a siihji*cl- which al.so aj>pe;ired to he of 
considerable impt>rl;ince in Jh‘n:;;al. A .solution of 
(he prohh‘m would he of e<iiisi<|crahle e(;onoinie 
value ;ind the siihject deserves intmisive study. 


The Chemistry of Milk. 


O N K of tin; important di.si:u.ssioiis or;c«inised by 
the (’liemistry (11) and Ai^riculturc (.M) 
Sect ions of the IbilishAs.soeiritinn for the .-\dvanee- 
iiieiit of Scieiiee ;i(. I hi'ir las! .session was on The 
Pliemistry of .Milk ". 

Dr. 'L*ocher coiit rihiited a paper on the f.Vna/iu- 
sithfi of Milk ond tin- t*irnnd l{ftiolidions. Tin* 
proportions of the constituents of milk an* known 
t*» vary widtdy from samph* to .sample even in the 
case of hiilk(*d milk. In the case of fat and s<di<ls 
not -fat perci*nt.'i^c*s, it is known t lial many cases 
occurred where (he values fell below the prcNcrihed 
presiimpt i v(! limit.s iiinler t he rc^iilat ioii.s. Several 
inst-.ances an* known where yea a/ ac milk has be«*n 
held lc» he waten*d. Variou.s workers have found 
that the free/.iiiK ]>oint milk is the least variable 
of all pi ly. si cal ch.-iract ers, the coellicient of vari- 
ation bein^ approxiinati'ly I’.'ias against l'.‘> for 
n*fractive index and o’O for specific gravity. On 
account of its low varialiiliiy the frei*/injr point of 
milk lias been freipiently iiscil as a criterion for 
*• waterin;? ”. 

Jn ( he eoui*se of his paper on the ('hvoiiva! Caa/- 
pwtition of Abnormal Milh\ Dr. Da hies .said: •‘.Umor- 
niality ill biilTer value in the acid ranK*s (be 
balance of acidic^ and basic constituents, in the 
distribui-ioTi of ionic acid and non-ionic in»*tallic 
radicles (Oa), in tbe amounts of the variou.s forins 
of casein present and intheaiiiouiit. of lieat-cojifjiil- 
able protein, is rc*llocted by abnormality in ren- 
net action, ‘ curd tension * .-iiid in heat .stability at 
temperatiircH above l()U®t\ 


Dr. Lintlerst rom-L;iii)L; eontribiilcd an inten'st- 
ini; paper on Soon: Cbnalml and l*/nfslrol /*ni- 
fffrltt^s of *'*’.-i.sein (cas(*ini);'i'M), tie* phos- 

phor protein in milk, is a mixture of (wo or more 
siihstanccs. My (n'atinent- witli acid alcohol it 
may hi* divided into sevi'i-al fractious that diilTer 
in chi*mi**al composition, especially in tlu?ir con- 
tent of phosphorus. Mi\ii>^ the fractions in their 
ori!{itial proportions ^ives the orij^inal casein 
with its ciiaract eristic pliy.*<1cal and elK*mica? 
prf>p(*rtics. 

liivi*sli;;a lions of the solubility of (*asi>in in acids 
and b.'ises shoxv its complex nature. The solubility 
i.s. iiiidi*!' constant conditions, a fnnclinn of the 
anioiint of casein present as precipitate, and the 
ilissolved suhstaiK’es differ in chemical ooni])o.si- 
tiims from the ]irecipit ate. 

’riie fact th.-il ra.seinisa mixtiin* makes investi- 
j^ntions of its chi*iiiical strurliire dilVicuU. Due 
(oils hiirh content of plio.sphorus and the impor- 
tance (»r tills to mitrilion piubh'in.s. (he mode of 
comhination of (hi-- •Iciiieiit. has been the suhjead- 
for elaborati? stndie.-^. Kx]>eriment s show t hat 1 he 
phosphorus in casein is pre.sent as phosphoric acid 
least partly— bound to .serine by an e.stei* 
linkuKO. As the phosphorus content of t-lu* differ- 
ent fractions of casein is dilTi*rciit, this problem is 
of importance to the explanation of the above- 
named physical pro]H‘rities. 

Other papcM-s that- came up for di.scu.ssioii were 
The Composition of MUk Fat by Mrof.'r. P. I lilditch 
and The Vitamias of Milk by Dr. S. K. Kon. 
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Science Notes. 


Thr Call nil Colinjp Miilhemnlival Sopipiy . — 
This iSocifty wlu>so primary is “ to .stiiiiii- 

latc and <MiiM)iira; 4 :«‘ tin? sf inly of, and ro.‘--oarch In, 
tlio field of contemporary mat lieinatieK was 
lecently inaii^^urated at- ISanf'alore. The pro- 
P'ainme of tin* Society includes inoiilhly ineet- 
injjs for tin* readinij of original papers and weekly 
discn.-isions on selected topics, llio disciissicm beins 
initiated by a iiuanher wiio has made an intensive 
study of t lie siilijeet . It is also propose<l to hold 
special <li.'<ciis.sions from time to time on problems 
of niathematieal iiitinest. The orpfatii.sers wel- 
come co-operation from all tho'C interested in 
matheinaties. 

The jnaiij'iiral address of the t'ent.ral (*ollej>:e 
.Matbematical Society was delivered by Prof. 
K. S. K. Iyengar on tiie .'Ird September HI.’U, Prof. 
H. Venkatesachar presiding. " Matliciiiatiral 
Philosophy '* formed Mie subject of the address. 

In the coiirsi; of the addres.s Prof. K. S. K. 
ryeii^rar pointed out that all ari'uinent.s baseil 
oil our i‘Xp'?rience show tliat they <h>peiid upon 
two impoit-aiit elements for 1 heir validity, .‘-ense 
data and eerlain |{eiieral prineiples forininp: a 
pcroiip of intuitivi* truths, that is, tliey belong; to 
the (I iirinri aspect of our ktiowW‘d^e irid eaiinot be 
proved or disproved nltlnuivrh we enme realise 
their truth by expi*rience. The elements of the 
(I firinri knowledge are called universals which in 
ordinary laiiKna^e mean rpialit-ies and relations. 
WhetlnM* ntnversals ami a knnwled>ri.> of their 
relations bein^ not empirieal, are purely mental is 
a very important (piestion. To as.sert- 1 hat t liey 
are purely mental would lead one to j;peat 
dilTieultics' (Kantean doetrine) in tlie tlieory of 
knowled^i*. Tills dilViculty is solvecl in fnilian 
Pirdo.sopliy by the assumption of an iinehan^in^ 
Pniversal Mind {Miihtil) of which our minds an* 
in some way parts. 

The Professor then pa.s.sed on to a detailed 
examiiialioii of the elenients and methods of 
procedure in matheinaties, stressiii;' on the 
import ;i nee on tfie serial oiiler. 'I'he friiit fidiie.ss 
of a critical examination of poslulati* systiMiis 
with S])eeiiil reference to geometry, was pointed 
out. 

I may say that the essence of mathematical 
procedure is the fiost illation iriethod and liemre 
rigour is of the iitiiiri.st irnfioi'tance in mat hematics. 
WInuiever anyone asks us whether mat lii.*inatics 
fii'als witli triiih, we can only n>pl,v to him that 
we are all concerned here in drawing implicaticms 
of a set of assuni)itioris and there our business 
ends. \o doubt we construct, out- of our 
L’liiversals, all possible worlds, but w*' do not 
know whetluT such worlds exist in the onlinnry 
sen.se of tin* word in whi<‘h J may say that wi* 
exfst. 'riue research, of a- hi.uh order in matlie- 
iiiatics is in building up of siieli synt licftic 
sli-uclur*‘.s of relati'iiial I'nivei-sals. Some <»f 
these structure ^ may lie of use some time laier, in 
building up the theories of cxperimonlal sciences 
as, for exam|de, tlie theory of ^'roiips and 
matrices has proved In be, in modeiii ijuanlum 
niechiinicf lie concluded with a v -ry appi-o- 
priato quotation fi-om Lord Ktissell that pui'c 
inatliomatic.s (or lnp;ic which is the same thing) 
aims at being Ir in in the true J^eibnitziari 
phraseology in all 'i-is. ible v. orlds and not merely 


in this higgedly-jiiggedly job lot of a world in 
which Phaiieo has imprisoned ns. 

* * * 

Tivenlij-tihUh fftilf-Yvnrly Afeelhitj of the IntHan 
(■entr/il Cotton The me<d.ing was held 

<»n the 2Stli and 2tlth Aiij^iist with Diwan Hahadur 
Sir T. Vijayaraghavacharya, V'ice-CMiairnian of 
the Imperial (^nineil of .Agiieultiiral Ite.searrh, in 
the (.'hair. Among the important subjects tiiat 
came iip for discussion, wen^ (1) the immediate 
need for legislative measures to rid the cotton 
industry of tin* prevailing malpractices of watering 
and mixing of cotton wliich wi*n» widely condemn* 
ed by leading cotton iiierchant.*i> and linns in 
Thimbay ; (2) the cultivation of improved varieties 
of cotton in the Harrage areas of Sind;(:i) tlie 
camfiaign for vxtf‘nsion. si-mmI rli.strihiition and 
mai'keting of pun* Sind-.Vmerican Colton; (I) 
and thi^ future polii^y to b'? ailopti*d in the case 
of the Tn.stitiite of Plant Industry. 

* « * 

AMialir Sovivhf of /teinjnt.—An onliriai-y iiuading 
was hi'ld on .Vloiiday, .‘Ird Septemb(?r. Several 
valuable exhibits were shown and comment imI 
upon. Among them may lx.* mentioned : — 

(1) Kxhibitionof four specinu*ns of Deccan trap 
Hasalt.-4 and DoleriD's from the Chhindwara 
District, Centnil Provine«‘s, by Dr. L. L. Pennor, 

(2) The Ihihjoi Mtdeorie Iron, by Dr. M. S. 
F\i‘ishnan. (II) The Khanpore .Mcti*orite by Dr, 
M. S. Krislinati, ( I) Photographs of siin-.^liades 
for fishes, by Dr. S. L. ILua, (r») Thi-ee small 
Hronzes from West Africa, by Dr. S. K. ChalD'rjee, 
and (11) Tlirc * China Plale.s repn'seni ing llu» 
thns* famous Uutldhist Pilgrims, by Mr. Jolian van 
.M alien. 

A course of four leet iires by eminent seieiitistsof 
(he country were arranged uiid(‘r t he auspi(‘es of 
llie Siiciely, at CalcidLi during August and 
September. 7’hey were designed to convey in- 
structive and iritmvst ing informal inn in attractive 
form tf» a g.*iiei-al cultured audiimcc md neccs- 
saiily c!oiii]io.sed of specialists. 

(1) Trade in Live Pish (.//o/ Marhh) in 
Calcutta, by Dr. S. L. llora {*.11 -S-lb:U) A great 
volume oi trade in live fish h.'is h<‘en built up 
in C.’dcutta which annually n'ceives over riO.DOO 
riiaiiiids of Diis article of food from the outlying 
deltaic stations. Pi^li is generally pofiiilar aiiinng 
the major seetions of population in lieng.‘i1 and if 
live fish can be obtainf'd, theri* must naturally Ixt 
a great demantl fur them on account of their 
giTater llavour and nutritive ipialities. 

The? consignment ]nndiiced in the market re- 
pr(.*sents a group «)F animals br'lunging to different 
families and their transfroiiation to ('alciitta from 
various iiiofussil centres is rendered possible by 
their capacity to breathe atiiiosjdieric air as well 
as water. Th<*y can lx? easily carried in large 
numbers in suitable case.s in a live state. Dr. 
llor.a dwelt at length on old methofls of distribut- 
ing the fish and described the present-day means, 
lie drew niti'nlion to tin? several ways in which 
till? import (*d ilsh nml the local piodiice are distri- 
buted and ill passing, touehed on the culinary 
process(*s of ]ireparing these artiides for the l^iblo.' 
Iloference ^ was made to the trade stiitistics 
together with remarks on the social and economic 
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conditions of the people en^au;ed in tliis trntlie. 
Tim periodic iliictii.'iUfms in tli($ trade wliieli must 
nocessnnly nfToet both tlie consuiner and the 
producer arc accounted for by investigations into 
the f'cneral and seasonal liabiis of the fish. 

Ur. Ilora has r»fTerei| practical sii^r^est ions for 
improving' the (piality «)f Die fisli offered for sale, 
which must lie lientdicia] both to the consumer 
and the tradesman, (ieiierally the live fish pro- 
duced for sail? ill the Calcutta riiarki'ts, j^o inv'ohin- 
tarily on liun^^or strikiJ teiidint^ to Kr*^»t slimming 
thereby impoverishing their nutritional value. 
One of the sufTKeslions made liy Dr. Ilora for the 
preservation of fish in their piMper condition till 
the time of disposal, is to investigate the natiu'u] 
food of the fishes and prepari* nearly t lie same 
food or a >i:ood substitute on which they could bo 
fed during the period of captivity. 

(2) The Xorlh Dihar Karihrpiake of the 15th 
.January DKD, by .Mr. ,J. D. Ainlen (7-«-in:U) : - 
Th«j lecture suriimari-jes the results tif an inv*‘sti- 
^atioii in Du? fiidd of Mr. Wadia. Dr. Dunn. Mr. 
Dliosli, jind the lecturer, 'riie descripDun of the 
HiJvere ilama^i* caused by 1 he eai-Di<piake regards 
two main '/.ones: firstly, the central zon:j re- 
presented by tin* e|)ieentral tract and the slump 
bell.; s(.*r‘oiid(y. Dn* bordering l*at na-Monii:hyr belt 
and the Val|i*y <»r .Nepal. A brief discussion of Dn* 
iiior«» ^'eneral effects of the. (*'ii‘t inpiakc*. such as 
emission of sainl and wafer, landslides, etc., is 
rollow»*d by an account of Die possible causes, 
comparison heiiiir made with other recent Indian 
eartinpiakes. Finally, tin* h*e( lire ends by diseus- 
silli' the lime of llie earflnpiake as di*dueed by 
seismojL'raphie records, and the (piestion of future 
inimiinity in lliliar. 

(2) 'Pin* Fundamental (\)nstitu«‘nts of Matter 
by Dr. .Me^rlinail Saha (15-11-1921); The leeture 
will desciihc discoveries of the Klectrons and the 
rec(*nl diseoveri<*.s of Dn* Fositrons arnl tin* 
Xent rolls. It. will also ileal with the prnhahh* 
exist enee of of ln*r prohahh* fundann*nf al particles 
as Dirac’s Free Ma^rn*tic I*oIes and the prohatde 
effect of tin'ir existence on our views ret^ardiiij'f In* 
i*f(‘ef ro-iiiai^in*! ie ori^;iti of ifia*<s. 2'h<* lecture will 
also ileal wiDi Die nature of rosiuic rays, the 
probable existence of a world of anti-atoius, and 
also certain other eosmulo^ical problems of 
fundamental iiiipori aiice. 

(1) The Shan lliiit-erlainl : the country and its 
people, hv Dr. M. If. Salmi (21 -9-192 1) --The 
speaker will ;rive . a talk on the prolific and amaz- 
ing variety of tribes inhahitinu: Die Shan States of 
Ihirnui. .‘Hill ih*al briefly with Dieir ^I'o^raphical 
distribution, their more inti*restiii^ ciistoiiis ami 
ii'nditioii.s. 

« « * 

Mr. D. Xaraynnaniui’ti. .M.sc., A.i.e., A.i.i.sc., 
A.lust.l*., of Die Forest Research Institute, 
Dehra Dun. has been awarded a scholarship by 
the Deutsche Akademie. Mr. Narayanaiuurti will 
he sailing for (ieririany from llombay on Dn* Sth 
October. Diirin;; his stay he 7)rnpo.ses to devote 
niosti of his time to research on the si*a.sonin}' of 
timber and to the study of X-ray 1s*chiiiqiie as 
applied to the study of the properties of lihi*ous 
materials. 

• « * 

Mr. V. Ramanjahi Xaidii, Temporary Demon- 
strator in Physiology of the Medical College, 
Mysore, and a Medical Graduate of the Mysore 
University, has been awarded the Fellowship in 


Pathology by the Mayo Found at ion. l{ochi‘ster, 
II. S. A. lie sailinl for America via Knghind on 
the IStli August I92J. 

* « « 

We understand that Mr. D. H. Patel, a cotton 
breeder of (iiijerat, has heeii graritiMl a schohirslii|) 
by till* Central Cotton Committi*e for training in 
cotton breeding in IJ. S. A., for 2 vears. 

* * ♦ ’ 

Dr. I). l{. Sethi has been rontiriiied as Director 
of Agriculture, llilriratid Orissa, in succession to 
Mr. D. S. lli‘ndi.*r.son. 

* * « 

Dr. MacLagan (Jnrrie, D.Sc.. f.F.S., of the 
Forest Itesearcli Institute. Dehra Dun, has been 
awarded Du* Devi*rhulme Fellowship, 1921, for 
carrying out ri*s(‘:irches on ‘'The (.'orrehitioii of 
Ki’osion Damage and (irazing in Forests’*. 

* * « 

The Aearleniic Council of Die MiisUm Ciiivei-sity 
has conrerred its first Pli.D. Di*gree mi .Mr. Omar 
Farooi| for .a thesis entitled *• Tin* Directive KtTect 
of Siihsth iii‘iits nil Dn* ’Pliiazolf* ( -ycliscdion of 
S-Diarvlthio carhamides bv Droiiiiiie ”. 

* * ■ ♦ 

The Can very-Mi*t till* Proji.'ct was iriaiiguratt*d 
by Ifis Fxcellericy Sir (h*orge Stanley oil 21sb 
August. The schi'iiie cmi>ists ofaiiaiii \vhii‘h is 
Die largi'st in Dn* wniM and whicli fnrnis a reser- 
voir to stori* the flood waler.s of tin.* Caiivi-ry ami 
suppU water lo the di'lla as and when necessary. 
The ri.*'!erv«»ir, h{*si<les hein>fitting the ryots of the 
Tanjore Dist rict by I'risuring a- steady supply of 
wall*!*, proviihvs ri>r tin* irrigation of a new area 
of 201,999 aen*s in tin* 2’anjoi’e District. 

* « * 

ruivrrsUt/ tif Mf/Korv -'Pin* Seventeenth Coiivo- 
catiim of t he I 'iiiversil y of Mysore, for confer- 
ring degrees, will he held in Dn* Pavilion, .lagan- 
nndiaii Palace. Mys«»re, on Wednesday, iln* 2Ist 
Ocfiiher I921.nl ti :i.ni. 

Admission lotin* Convocation Hall will h.-* by 
tickets and intending visitors .should apply pre- 
viously in writing to the l{l^gisf rar. Ciiiversit y of 
Mysore, ^lysore. for Dietiekefs. giviiip, name and 
occupation. Xo ticket will he i.ssiieti for sehool 
chihlivn. In view* of tin* very limited acenmmo- 
ihition available, applications made by any om; 
fop niore I ban one Visitor's 'Picket cannot- be 
coniplicd with. 

i\*iniliilati*s for degrees desirous of bringing a 
guest, should apply for f ii'k'ds pri*viously. giving 
name and ficciipat ion of guest. Applic.'itions will 
he eninp1ii*il witii (o tin* exti'iit of aeeoiiimoila- 
tion available ;iiid not mori* than one guest ticket 
will be given to ;iny one eamlidale. Applicatiou.s 
should he made hefori* Dn* 1.51 li Oclolier 1921, 

* + * 

f’lif/fiM lirrrtthifj in Minfntft. — 'Phe Maiiras Her- 
baceuiii Si*ln*nie fiiianceil hy Dn* Central Cotii.m 
(Nmuiiittee. lias for its ohji‘i*li ve tin* evolving of a 
strain ])ossi*sKing Cie yield, ginning and spinning 
qualities of Kariiiiganiii. (lassf/piinti imUrum and 
the colour and root system of Cppani (tusHffpinm 
herharntin. Whereas tln^ foviiier yields and gins 
higher its lint is not so white as that of llppam 
and thrives well only in years of good rniiifnll. 
Die latter type grows even in years of moderati* 
drought. The farmer generally grows the two 
cottons together as an iiLSiiraiice against a liad 
season but the inevitable indiscriminate mixing 
lowers the value of a fine cotton. 
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Tho rosoarch wasstartoil in I 92 S and diiiiiiv? th«? 
01*81 f*;vv yt.'ars all-oution was (!<m<M*iilratcd on tho 
isolation of iniro linos. |[yhri(lization woi'k is 
now ill progress and altliouKh sovoral int(?rostin^ 
results have boon obtainod. it is too early to give 
a doflnil'O vordiid- on tho siiccoss or othorwiso of 
tho invosti^atioii. 

* • * 

A copy of MarrUifjf Hytjipne^ a new journal 
devoted to a seientifie (exposition of sex probbeins, 
lias boon sent to us. Kditod by a boarii of oniinont 
inodieal men of Hoinbay the lua^ay.iiio contains 
contribiil ions from Havelock Kllis, Mario Stopos. 
.Julian Iliixlfy andot hor oniinont scioiilists wJio 
liavo jlov(doil tlioir enorjjjios to oilueatinq; public 
opinion concerning si»x and sex problems. The 
.lournal is printed by Hie Times of India IVess. 
Itonibay, and llif* ^i‘l-up is neat and attractive. 
It is a w(*lconie addition to Tndian Sciontilic 
journalism and W(* wish it a car.»or of usefulness. 

* « 4t 

Morhatiical Prafiorths of JirirK'-*t iiu*l /irirktrork 
MfUionrit, (Huildin^ Itosoarch Sp(*cia 1 Itoport 
No, 22 . Jl. M. Stationery Onici*, l*rici‘, l/<. 5 //. 
Fo.st fr<*o.) 

This spoci.al Itoport describes an invest iirai ion 
which was carried out with t lie object of colb'ctiu;; 
information on tliomoclinnieal properties of typical 
bricks and brickwork in use in (i real Hritain. It 
was doomed part icularly n(•e(*ssa^y as no aiithori- 
tativi* work on the subject has been publish(*d 
sinci* ino.*>. Tin* lost results coverinvc a wide ranj;o 
are collected toj^ot ln*r in a series of valuable tables. 
Hata on oHier physical prop(*rties are ^ivon in an 
appendix to the report. 

)it * * 

Ahnoruittl /)n’rlofo}wnl of fhp AW/VVe ht Afootjo , — 
Mr. Taraclian.l .Vandi, Han^abasi ('oile^r*. ('alciitta. 
writes ; ‘‘'riie ^orminat ion of the nian^o ordinarily 
takes place by the burst iiivr of the hard endocarp 
and tliiY r.adit'Ie comes out tlirou.i^h it on liaviiiij: 
KUtYicient moisture ami other ueci>s.sary conditions 
of ^crmiiialion but in the sp(M‘imeii undf*r con- 
sideration. while the iiiaii;j:o was still a perfect 
fruit with epicarp. inesocarp and endocarp. lh«* 
development of the r.-idicle has considerably pi*o- 
Hressed. The fiuil was perfectly ripe ami on 
the removal of the epicarp ami fleshy inesocarp, 
the radicle was seen to have developed to .‘Mi inches 
:ind t he endocarp .show'cd slij^lit bifunvition. 

The |>robab 1 e explanation is sought by t he w'ritcr 
t>o be unfavourable* condition of the s(.al. .Such 
a form of ^(M'min.at ion is known in the cas«f of 
viviparous modi* of plant-life. 

“The li.'inl endocarp is l-.S inches loiij' ami 2 *.'} 
inches hroad and is pnpiilai'ly known hy Hu* name 
of rtizli varii't y of rnam^o ; wind her it should hti 
explained a.s viviparous or not requires further 
investi'^ation. The spt'einieii has bei-n presiTved 
in llic Uiolo^ical Lahor.atnry of tin* Man^nhasi 
t'olle^e, ('.alciitta.” 

« * « 

Arrial fronts in T/Vw qiunlntntiulonH^ Wall, Mr. 
8 . A. Parandekar. .m..sc.. f»f the Hioloiry !)ep,art- 
nient, llajar.iin (Volle^re. Kolhapur, write.s : An 
iiiti*restini/ plii.‘riom>*non of the presence of aeri.'il 
liani'inju^ roots :m those ir: Hany.an (Finnf* hnnifhfi’ 
tfiUHis, Linii. ) ha.s la*cn ob.sfi’ved in \'HiM f/uttfirnn~ 
(fUlnriH, Wall. 

“The plant is bein}{ trained on a grc*«*nhoiise. 
along with a f<nv others, ff.j/., Iponnai, Dioscorea, 
etc. It has gone cm tlir top of the structure (12 ft. 
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hiv:h) and spread up extcmsivoly; fi'oni them it 
gives off a niunber' of adventitious hanging roots, 
reminding one of the Ibinyan plant so commonly 
mot with. \ few of such roots are also given oft 
fmm ill? lowa*r portions of thej plant and they have 
already entc*rc»d the soil. 

^ ** 'I'Jio plant is known for its quadrangular 
siitiptidial stem with stem-tcuidrils which arc* leaf- 
opposed. Now it i.s found that tho advontiticiiis 
roots mentioned above arise at the nodes from .any 
of its .sid(*s which arc* not occupil^d i)y the tendril 
or ilie loaf, as shown in the acconi[)atiying diagram. 
A refereniM* to Hie relevant literature at hand, 
however, fails to cite* Hie plienoineiioii ; it i.s 
thought- proper, tlM*i*erore, t.(> reeord if. as thi< same 
might prove of interest to many.” 

* * * 

.*1 SlnliHlinil Slwhj of ihv Maxinuun Tvmpf^rntnreH 
at Poono (/f. Kaltitnknr). This paper deals with 
the analy.sis of Maxiniiini 'r(*niperature at. Poona 
from ISSO to The coelYicient of variability 

of mean moiitidy imiximiini tempi>rat.iiri> is com- 
parativ(*ly higher for .Tune and October wliitdi ant 
ehanvcterisfil by the setting in and w'itlulraw'al 
respect iv(‘ly of the* .soiiMi-wi‘st monsoon. The 
values of the correlation coelYicierits for the neigli- 
bniiring months of aiiliinin and winter are high. 
Hegre.ssif»n eqii.-itions for forec.'isl iiig lemperatiires 
for t he live s«^vi*n-d.i> perioils. r/j., .Vovember 27 — 
I)eceiiib(‘r 2 rd, December IHi iJeceniber IbHi, 
December I IHi— Decembi*r 17 Hi. D«*«*embcr bSili - 
Deccnib»‘r 2 IHi and Dei'eiiiber 2 .’jHi-— D<'ceiiibi*r 
IHst. an* obt-aim*d from Hie weekly t emperat.iires of 
Hie preceding four W(*eks, 

* * * 

W<* acknowledge with thanks Hi * n'ceipt of the 
following : 

•* Act ualit.es Scient i!li|ues et- lii'lii.-lrielles,” .Vos. 
1 ( 19 . I!:i, 110 , 11 ( 1 , nil. I.Tk lll.-i, i:{(i. III, U 7 . 
loll, 1 . 7 . 7 , 1 . 77 , lo.S, 1 ( 12 . 

‘•.Journal of Agricultural l{e.searcli.” Vol. I.S, 
Nns. 7 - 10 . 

‘•.Memoirs of the I’niversity of ('aiiibridgo 
School of .\gricul 1 lire,” \o. ( 1 . 

‘•.Journ.'il of Agricult un^ and Livestock in 
India.” Vol. I, I'i. - 1 . 

“Indian .lournal of Agricultural Science,” Vol. t, 
Pt. S and Index lo V'ol. 2 , l!).* 12 . 

•‘Hioehi mieal .Joiirnal," Vol. 2 S, No. S, 

“Arnerie.'in .lourn;il of Mot any,” Vol. 21 , No. 7 . 

•‘(‘aiiailiaii .lournal of Mesi»arcli,” Vol. 2 , No. 1 
and Vol. 1 0 , .Ian. to .June IIISI, Imlex. 

“ Clieinical Age.” Vol. Ill . Nos. 7 S .7 - 7110 . 

“ Mericliti* di*r D(aitsch(*n ('lieinischen (b\ssells- 
chaft,” Vol. 07 , Xo. S. 

“.Journal of Hn* Indian (Miemieal Society,” Vol, 
ll,No. 0 . 

*• Kx peri mental Station Record, ” Vol. 70 , No. ( 1 ; 
Vol. 71 , No. 1 . 

••Kiliicational fndia,” Vol. I, No. 2 . 

“Indian Forester,” V'ol. ( 10 , Nos. S and 0 . 

••Fcirschiingeii iind Forts(diritt«*,” .falirgang 10 , 

20 / 21 , 22 , 211 / 21 . 

‘•rndian Forest Kixfoiils,” Vol. 20 , Pts. 7 , 8 and 0 . 

‘•The (|uai*torly .Journal of Hie Heological 
.Mining and Mfitalliirgical Soch'ty of India,” V'ol. 
5 , No. I ; V'ol. 0 , Nos. 1 and 2 . 

••Transactions of Hh! Mining and Heological 
Tnstitute of India,” Vol. 20 , Pt. 2 . 

“ Monthly Statistics of the production of certain 
selected Industries of India”, April, May and 
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June 10:U. (jovopnnicnt of India Publications, “The Journal of (’heinirnl Physics,” Vol. 2, No. 7. 
Nos. 1, 2 and :i of ^Mmiriial «!»• (*hf>riiii; IMiysi^lie,” Toim* Nos. 

‘‘Mcdico-SuriiCical Suggo^tions,” Vol. 2, Nos. 7 j 15 and “ 
and K. ‘‘Indian .lournal of Physics,” Vol. K, Pts. .■> 

^‘.Touriial of tlic Indian Maiheinaliciil Society,” | and <5. 

Jubilee (^iiiirneninratinn Volume 20. i “Heview of I lie S(;ieiiniic I nsfmm.*nf s,” V'ol. .■>, 

“Nature,” Nos. :mi5-:5:5.Sl and I in I ex to Vol. IX'l | No. 7. 

.Ian. '—June 11)24. “The Jiiilian Trade .lournal, ■' Vol. C'XIV% Nos. 

“Joiiriinl of Nutrition,” Vol. 8, Nos. I and 2. i I Hiil-l 172. 


Forthcoming Events. 


Societ}/ of /iioloffintl ('heinisls^ //n////.— The 
following ii.'ipers will he presented during Seplem- 
berand October :-(l) 2S-1)-IS):0. Mr. P. II. Ilaiiia- 
chandra Pan, M. Sc., “The Inlliieiice of Aeration in 
the Diastatic .Activity of Stet‘\M‘d Parley” at 


the Itutiao /nsiilulfi nf Srirnn\ /{tuu/olon\ (2) 
5-1(1 -l!)2l. Mr. P. II. Krishna. M.Se., A. 
“Pollohlai .Metlicaments” at tin? ('tutlrol 
lianfjoloir. 


Reviews. 


“Tup Spa ki« Oommp.mohation 

Voij'mk” nf the Indian Mat lieniatical 
So end y. 

The Indian MatluMiialiral Society cclc- 
hralcd its Silver finbilee in l)ee<*mber 1922 
at Boinbay. Tin* t\venti(*lli volnnie of tlie 
Join'nnl of ihv Sochiif is pnblislietl as the 
('oinnn'inoration Volnine. The volnnie con- 
tains a re])ort on the proirress of the Society 
during these twenty-live years. It also 
contains a number of inler(*sting papers 
eonlribiiteil by Indian seliolnrs and vvell- 
wisbers of tlie Soehdy, on various subjects 
in !Maili(‘matles. 

Prof. Watson eontrilnites a paper on the 
proofs of certain identities in combinatory 
analysis wliieli are ('onneeted with the 
famous Poger-Pamannjan identities in 
eoniliinatory analysis. The autlior uses 
liainannjairs notations in the course of tin* 
|)roiif. S. Pillay lias iletermined the true 
oriler of the smn-funetion of the number of 
prime faeturs of a and anotliei allied fnnetion 
with and wit bout the Piemannian hypothesis. 
K. 11. Neville contributes a Ing ])aiier on 
"Iteraline interpolatioir'. 10. T. Pell has 
eontributed a papiT on an algebr i of 
minu*rieal eom])osilions. S. M. Shaw has 

\{o) 

determined upper and lower bounds of 

in a closer inamn*!' than B<*hrend when* A(»)) 
denotes the. number of al)iiiidant numbers 
less than n. (1. A. Miller lias construeted 
an infinite system of groups possessing eiTtain 
given properties and has shown every 
group possessing e(*rtain properties can be 
extended to a group belonging to the infinite 
system. K. Anamia Hao haa studunl some 
more propcTties of the elliptic, modular 


fnnetion in the neighbourhood of its line 
of singnlariti<*s. (\ N. Sreeniv:isah*ngar has 
contributed a pa])er on the singular solutions 
of ordinary ilillerential ec|uations of s(*eond 
order. K. Venkataelialiengar has given a 
simple general method of constrneling series 
whose terms and snm-fiinetions are continu- 
ous in an interval and which eonviu'ges noii- 
iiniformly in every snb-inti*rval. S. diowla 
has obtained the orders of eertain expr(‘Ssions 
wbieb oceur in eonneelion with Waring- 
llillM*rt theorem. 

(\ V. II. Pao has given a purely projeelive 
delinition of the (^-f.'onit*. T. Ilayashi has 
solved an aneii*nt Japanese mathematical 
problem. VV. Plaselikt* has prov<*<l that a 
liexagonal l-W(‘b of smTae(*s is exei*pt for 
topological transformations uniquely dider- 
iniiied by three functions each of one 
variable*. 1). D. Kosambi has eontributed 
an interesfing paper on *’The I’roblem of 
Hinerential Invariants". P. Pamamoorti 
lias given a "f’ovaiiant speeilicatioii of the 
simplex inseribe*d in a rational norm curve* 
in a spaer e)f eielel elime*nsie)ns ami circiim- 
sciibe»el tei a e-emie- in|»olar tei the* t’nrve”. 
S. Krishnanmorty Pao has stinhVel how 
(]uadri(*s and snbr(‘gie)ns in a space eif eh^greM* 
w are* transfe)rme*el by a give*n peiint e*e)llinea- 
tiem. A. A. Kiishnaswamy Iyengar has 
contribute*el som? results in ce)nne*e*tiem with 
orient eel eireles. Pam Pe*hari has obtained 
the eonditiem that the* oscuhating epiadiie* 
of a ske*w rnle'el surface* be* eeiiiihiternl and 
has also editaiueMl a new’ geome*f riefal moaning 
for the Lague*iTe functiem. fJ. P. Pao has 
given a iiu*thod (‘ompiiting Gravity 
Anomalies. M . Raziuddin i^iddiqi has proved 
the existence and uniqueness of the solution 
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of some diffeTontial equation which occurs 
in connection with the equation of heat 
conduction in wave mechanics. K. !Naga- 
bhushanam has contributed a paper on the 
Transformation Theory of J)ynainics in the 
Manifold of states and time. K. K. Mukherjee 
has a paper on the Normalisation in Wave 
Statistics. 

The editors should certainly be congratu- 
lated on the excellent printing and appearance 
of the volume. 

K. V. 1. 


Sm Quklquks PiiocEBTiKS Des Polynomeb. 
By .T. Dieudoime. (Hermann & Co., Paris. 
-21 pp.) 6 francs. 

This short monograph deals with the 
applications of the theory of bounded func- 
tions to the properties of fiolynominals 
all of whose roots are situated within the 
unit circle. The connection between them 
was pointed by I. Schur in connoetion 
with his solution of the famous coeflieient 
problem of bounded functions. This book 
is devoted to the study of less profound 
relations between them which arc (*,a])able 
of easy applications to other problems 
particularly to those concerning the suctees- 
sivc derivatives of these polynominals. The 
author studies various properties of certain 
polynominals such as the value of their 
minimum radius of convexity, etc. The 
constants obtained are the best possible. 
Some applications of these are indicated 
at the end of the book. 

K. V. I. 


L’ AlUTiiMETKjUE Ue Ij’ Infini. By Mauricc 
Frechet. (Hermann & Co., Paris. pp.) 
10 francs. 

This book aptly forms the fiist among the 
series of books on General Mathematical 
Analysis which an? to be published under 
the (editorial dirt?ction of the, author. Tin? 
first thing that one has to study in order 
to get a complete ^rasp of analysis is the 
logical foundation of Infinity. The author 
has set forth in very lucid terms the defini- 
tions of vaiious notions introduced by 
Cantor, r/:.. cardinal and ordinal numbers, 
transiinitc numbers. A short account of 
operations of point sc‘ts and the theory of 


measure are also treated in the book. The 
author’s treatment of the subject is very 
succinct and brilliant. One great relieving 
feature about the book is that it does not 
make use of complicated symbols which 
are very common in advanced books on 
real analysis. It is really remarkable tliat 
the author has treated the whole subject 
within a short space of 38 pages. A select 
bibliography of recent literature on the 
subject is appended at the end of the book. 

K. V. I. 

Elementary Meohanigb, including Hydro- 
statics and Pneumatics. By Sir Oliver 
«). Lodge, i).Bc., LL.D., F.U.B. (Chambers 
limited, Edinburgh, ])p. 308. New Edition. 
Revised and enlarged). Price 4^. fid. 

This aiithorifativc and liighly useful book 
on Mechanics w'as first issued by the author 
in 1890. It is since revised and enlarged. 
The present one is a copiously illustrated, 
new edition of the book. 

The author who is the well-known scientist 
and writer. Sir Oliver Lodge, has designed 
this book to be a really useful hand-book 
of Mechanics for students. The following are 
some of the special features of the book : — 
(1) It is written in a manner so as to be 
understood by the student who has not 
specialised in mathematics and even by the 
layman, without, at the same time, saerifieing 
accuracy and precision; (2) The subject- 
matter is treated in such a way that the 
Laws of Physics have been deduced from 
first iirinciplcs and familiar experience rather 
than from special experiments; and (3) 
Finally, it is meant to be an easy intioduc- 
tion to a more thorough study of the subject 
and at the? same time a philosophical w^ork. 

The subject-matter is treated in a logical 
and vivid manner and is intelligible even to . 
tlie student preparing for various examina- 
tions by private study. A large number of 
graded (examples have been added and a 
number of question ]>apers appended. 

The Indian student preparing for the 
various University Examinations will find 
this book highly useful. It should be 
iiidis|K?nBab](? to all libraries. 

The printing and the attractive get-up 
add to the high quality of the book. 

B. V. Sastry. 


1350 - 34.— Printed at The Bangalore Pku. Bangalora City, by T. Siriirananla Aiyar, SupariDtandent, and Pabllihod by 
B. N. Sawi. M.SC., A I C.. A.t.I.Sc., for the *' Cumm Sdeaoa ** Board of Xditon, ladbn laatUuie of Sdenoi, HebbiT PbM, Banialon. 
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Science and Happiness, 

Ij^ROM a liuman standpoint, the concliid- 
ing portion of Sir Janies Jeans' jiresi- 
dcntial add ro88 to the British Assoeiation is 
perhaps the most interesting. Within 
rceent times there has been quite a volume 
of indiRCM'iminate eritien'sm about the benefitg 
of MoieiKfo, and almost all tiie travail from 
which tlie world is sufTering is attributed by 
a section of public opinion to the progress 
of Hcienlific knowledge in its applications to 
the praetieal problems of life. Assuming 
that there is an ehunent of truth in sucdi an 
uceiisation, we are unable to discover a 
moans of esoapo. Soientiric knowledge lias 
now beeonui an integral part of modern 
oiiltiire, and its advancement is bound to be 
rapid in view of the a-ssured provision for 
its encouragement, and few (?an control its 
direction and output. It is practically use- 
less to suggest the* abolition of scientittc 
inventions or to stop seitmtilic researches in 
any one country, without other countries 
undertaking similar obligations, Mven if 
such a pro])Osal were feasible, the net result 
would Im> to petrify society, but the liopes of 
restoring to man his happine.s and peace 
the loss of which he is generally in the habit 
of laying at the door of science, vvouhl be as 
far from realisation as ever. Science has 
widened our outlook aiul augmented our 
store of knowledge: but it has also failetl to 
enrich our moral endowment, ft is equally 
true that seienfilie iiuliistrial planning will 
displace more labour than it can absorb, and 
all elTorts to establish a balance between 
labour-saving devices and iinemployniont 
are bound to be futile. 

We cannot ignore the innate teuflency of 
man to press every kind of knowledge into 
his senviee, no matter to what branch of 
s«*ienee and art it may belong. To acquire 
control over the forces of Nature or to 
perfect the methods of investigating the 
facts and phenomena of objective reality, is 
not in itself fatal to the well-being of man; 
but the end which he uses the scientific 
knowledge to acliieve, makes a wide differ- 
ence. Knowledge, is neither moral nor 
immoral. It places in our hands the power 
of dignifying and saving human life ; it also 
puts at our disposal the weapons of destroy- 
ing it on a scale to which history scarcely 
furnishes a parallel. If in the past the 
Church and the State complacently permit- 
ted religious differences to lead to bloodshed, 
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the highly organised modorii society need 
not bo shocked wlicn national rivalries, 
stress of over-population, economic competi- 
tion and tarilT barriers occasionally result in 
the oiitbieak of hostilities. The conditions 
of international relations wliieh generally 
precede eoutlicts are the product of scientific 
development, and the operations on the 
hold when it is taken, pass under scientific 
management. It is dilllcult to foresee a 
time when wars will be totally abolished, 
though in future they will bo less frequent ; 
it is equally diilieult to imagine whether any 
economic planning will protliice a permanent 
and equitable adjustment of labour and 
capital on the one hand, and, on the other, 
remove the causes of industrial depression, 
arising from over-prod netion and from a 
defective scheme of distribution. Tlie eonspi- 
cuoiis feature of the twentieth eeiitury is the 
increasing readiness with which the fruits of 
scieiitilie labours are utilised for sopliisticat- 
ing tlie human wants and for gratifying the 
fundamental appetites of man. The gifts 
of science have been applied to render 
social life artidcial, and naturally its 
reactions to the environment must partake 
• of the characteristics of materialism. Tii 
moments of intellectual exaltation we are 
apt to ignore the basic fact that life, whether 
it manifests itself in an amoeba or man, is 
under tlie intlnenee of jealousy which ex- 
presses itself in organisms seeking to gratify 
the appetites of stom.aeh and sex. Centuries 
of religious and (idueational progress and the 
creation of stem public opinion have not 
succeeded iu repressing the imperiousness of 
this sinister emotion; science is not 
concerned with disciplining it. It is idle to 
talk of creating a new Heaven on earth so 
long as this primitive passion continues to 
dominate the public and private life of the 
individual and is a potent factor governing 
international reiation.s. Science in its mani- 
fohl applications rather emphasises economic 
jealousies between highly organised nations 
and by favouring mans production tends to 
embitter labour. 

.There is a great deal of truth in wliat Sir 
Alfred Kwing said two years ago as the 
President of the llrilish Association, vh., 
“ Science has given man control over nature 
before he has gained control over himself 
The function of science in any civilised 
comraiinity is obviously two-fold. It 
furnishes those who pursue its path with 
a picture of the physical phenomena of 
Nature; and the laws under which they 


manifest themselves, and the direction and 
extent of their practical service to man. 
A scicntitlc mind is purely intellectual 
and virtually ignores the value of other 
types of experience. The second function 
of science is to provide helpful guidance 
to society for consolidating its forces . 
for advancing its liigher destiny. In 
the fnliilrnent of this latter aspect of its 
function, the eltorls of science are confronted 
by a play of emotional complexes whicli 
form the foundation of all modern states 
and societies. Political and social organisa- 
tions can only enjoy the benefits of science 
confe.rred indirectly through workshops and 
industries, but can never liope to apply 
scientific methods and discipline to their- 
evolution and development. The intellect 
of man is dilYcrcnt from that of child ; but 
his emotions, though T(^straine,d more* often 
than tlioso of a cliild can be, are, Jiowevcr, 
more sinister and destructive when they 
break out. The intellectualism of the 
twentieth century has still a strong back- 
ground of crude passions and, if in the next 
stage of tlie evolution of mind, this back- 
ground is replaced by moral responsibility 
for human thoughts and actions to a tribunal 
not built by man, we shall be pretty near to 
achieving universal Jiappiness and peace. 
This is a dream ; but. it is pleasant to dream. 

Science in the pursuit of lier enquiry is 
generally intolerant, of sanetity and tradi- 
tional authority, and she reorganises her 
statistical and coinptvrativo method as the 
only approach to q'riitli. This is permissible 
in respect of values which science discusses 
objeclively, without actually experiencing. 
But the business of life is higlier; it 
pres(*ribo.s standards of values whicli it 
experiences in its relations towards the 
universe; the expinienee is a e'omplex of 
(unotions wliich does not obey the laws and 
discipline imposed by the physical sciences 
For the advancement of material progress 
scientific investigations are indispensable 
but for certain other aspects of socdal life, 
I'cligious approach is the more important. 
ITiiman experiences, requirements and Jdeals 
can be viewed and interpreted not only from 
the standpoint of objective seioneos but 
also from that of religion. Tliejr functions 
are complemental, and the seeming 
opposition between the two modes of 
approach to life is duo to want of mutual 
understanding of the deeper signiticance and 
purpose of Imiuau ^istence. In a lower 
sense civilisation is material and in building 
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it, scientific resnlts lend themselves to be 
used as the means for accomplisliiog selfish 
gains, and for destroying and constructing 
t^he external embellishments of social life, in 
its higher aspects, civilisation connotes tlie 
onricliment of the 'moral and spiritual 
ondov^ments of man, involving a radical 
transformation of liis mental attitude 
towards his fellow-beings. Theology undid 
what religion attempted to achieve in this 
direction; but science in giving us a deeper 
insight into man’s relation to his environ- 
ment and knowledge of liis origin and 
nature, may still become the friend of 
religion to assist in the achievement of man's 
higliest destiny. The divorce of religion 
from science has delayed the process of 
humanising the mind and should account 
for the numerous woes from whi<‘li man 
suffers. In order that religion, wliose 
progress has been retarded by theological 
doctrines and ecclesiastical superstitions, 
might overtake science, the latter is not 
re«|iiired to suspend its activities, but to 
hasten slowly. Their co-operation must 
result eventually in humanising the mind: 
and tlie attainiueiit of this object olTers the 
hope of establishing universal coiuford and 
happiness. 

It is true that civilisation is a term too 
clastic and impalpable to be defined, but ns 
we iinderstancl it, it is synonymous with 
industrial progress, expansion of trade, 
multiplication of wants, speedy locomotion, 
over- population, unemployment problems 
and fears of invasion. It is pertinent to ask 
whether this civilisation lias fended to 
enhance our respect for the sanctity of 
human life and for the riglits of personal 
property; or has it tended to enable those 
that can*.alTord to provider themselves with 
materiai comforts, to enjoy them in peace 
and security ? The gifts of science turn into 
blessings or curses, in proportion to the 
humanisation of the mind, dealing w it h them. 
The humanised mind intuit ively acts upon 
the standard of absolute values set iip by 
science and religion, for const antly cheeking 
the estimates of good and evil in our own 
nature. The impulses and motives which 
guide human actions in a world of material 
civilisation are, with honourable exceptions, 
dominantly personal, but under the 
combined inilucnce of science and religion, 
they arc expected to promote universal 
happiness. This fundamental transforma- 
tion of the human mind is civilisation in its 
true and higher sense, and it is a consum- 


mation in the attainment of which science 
and religion have to co-operate for centuries. 

It is pedantic to define happiness, but 
every one who has a liealthy body and 
a clean and benevolent mind which are at 
peace with one another and with the envi- 
ronment, must have experienced it. Science 
can make life comfortable though not for 
all ; hut life yearns for happiness, now and 
hereafter. Universal happiness cannot exist 
so long as public life continues to be dis- 
figured by folly, lust, crime, poverty and 
squalor, which are the concomitants of 
material civilisation which has no use for 
the absolute values of life proclaimed and 
tauglit by religion. Keligioii is opposed to 
organised ecclosiasticism and theological 
doctrines which have divided and embittered 
mankind. The Knipiro of religion is over 
the purer and finer emotions of love and joy 
as tliey spring from the nndefiled lieart. 

In a society where comforts can be pur- 
chased by moiic>y, their enjoyment becomes 
obviously resirictiMl to a few. The wealth 
which an industrial civilisation produces 
acquires an artificial power and value. 
Its drawbacks form the theme of economie 
science, fs it. beyond the wit of man to 
invent a new type of eoinr.gc which will 
be sullicient for the nc»eds of modern life, 
and vvliich can neitlier be hoarded nor 
melted, possessing vit the same time some 
measure of immunity for resisting the flue- 
tuations to wliieli the existing currency is 
periodically subjend ? Gold and beauty 
iiave ])y tiieir larity been the eaiiso of the 
world's miseries. If we cease to attach 
any value to them, their possession will 
not elevate us and tlieir loss will not 
(kqtress iis. 

The new forces of the twentieth century 
have no relation to the noble traditions of 
the great liistorieal eivilisaUons. Wc assume 
thtit the multiplication of scliools tends to 
the general rolinorneiit of mind, and the 
increased output of industrial products, to 
the promotion of happiness. We further 
asRume that ability to invent delicate 
instruments for scientific research has raised 
the statiiro of scientific genius. Science 
has its own limitations, but in collaboration 
with humanism, it may some day succeed 
in prodiieing a combination of circumstan- 
ces favouring the appca.ranee of new human 
chromosomes and genes transmitting to 
the successive generations, those worthy 
qualities which adorn life and make it 
happy. This is not a meditation. The 
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Boientiflc humanism about which we read 
so frequently in current literature envisages 
a new civilisation, in which the arts and 
sciences will be studied with a genuine 
devotion to the Good, the True and the 
Beautiful ” and in which the qualitative 
values of human life and its ideals will not 
be distorted by industrial progress. Science 
and human nature are essentially reconcil- 
able. Scientific civilisation ought to 
produce a change in the attitude and tem- 
per of mind radically different from what 
at the present moment are the dominating 
motives of individual and corporate action. 
Human nature being what it is, its trans- 


formation must occupy time not easily 
calculated, but in the meantime the ques- 
tion proposed by Sir James Jeans has to 
be answered. Tie asks, Is it not better 
to press on in our efforts to secure more 
wealth and leisure and dignity of life for 
our own and future generations, even 
though wo risk a glorious failure, rather 
than accept inglorious failure by perpetuat- 
ing our present conditions, in which 
these advantages are the exception rather 
than the rule V' To strive to enrich the gifts 
of science is worthy, but to spread their 
beneflcenoo for the uplift of human nature 
is nobler. 


The Deccan Traps : Are They Cretaceous or Tertiary ? 

By B. Salmi, D.sc., sc.d. 

Department of Botany^ University of Lucinow. 


F the history of Science it has some- 
times happened that a pioneer, working 
with a freer mind than it is perhaps 
possible to keep now-a-days with the 
influence of a long literature beliind us, lias 
arrived at conclusions wiiich have ultimately 
proved to be sound, although tliey were 
long disputed by those who came after 
him. Tlie object of tiie present note is to 
draw attention to what is probably another 
instance of this kind. 

The older geologists Malcolmson,^ ITis- 
lop and Hunter^ and even T. Oldham’* 
as late as 1871 regarded tlie Deccan 
Traps, on account of the fossils contained 
in the so-called Tntertrappeaii beds, as 
early tertiary. TIislop and Hunter compared 
the flora, of which a large collection of 
fruits, seeds, etc., was then available, with 
the Eocene flora of the London Clay, which 
Bowerbank^ had described only a few 
years previously. Owing to certain unfor- 
tunate circumstances, which I liopc to 
relate elsewhere, this important direct 
evidence of a tertiary age was allowed to 

\ Malcolinson, ri£foZ. Soc„ LondoY?, 1SB7, 

5, *537 ; reprinted in ('sirter, (ieol. Papers on 
Western India, 1857, 1-17. 

® lliHlr>p and HuntcM*, Quart. Journ. Oeol. Soc., 
18.55, 11, 345; rtfpririiod in (•artni*. loe, cit,, 
247, q.v . ; Roe rIro Uislrtp, Journ. Rtanhay AsUd. 
Soc., 1853, 5, 58-70; Proc. Hombay Asiat. Soc., 
1853,5, MH-150. 

> Oldham, T., Uee. Oeol, Sure. Ind.^ 1871,4, 77. 

* Bowerbank, History the Fossil Fruits and 
Seeds of the London CZay, London^ 1840. 


recede into obscurity and oblivion ; while 
indirect evidence, regarded as indicative of 
a cretaceous age and culled from distant 
areas like Bind and Baluchistan*'^ or 
from the underlying Lameta series,'^ of 
which tlie exact relations with the traps 
are still an open question, has in recent 
years held almost undisputed fleld. In 1893, 
when tlie second edition of the Indian 
Geological Survey's oflicial manual was 
published, the whole question was discussed 
in detail on the evidence then available; 
but the conclusion there expressed was 
distinctly cautious and non-committal. To- 
day, the oflicial view of the Survey" 
although admittedly based solely upon in- 
direct evidence, regards the Deccan beds, 
almost without question, as belonging to 
the close of the mesozoic and not to the 
opening of the tertiary era. Until quite 

D’Archiac and Hainic, Bescr. d. animaux foss. 
du groups Nummuiitique de rinds. Paris, 1S53; 
Dunenn and Sl.'uhm, Palwont, Indira, 1871-1885, 
Her. XTV, 1, (iil, 1); Duiiville etc., PaUronl, Indica, 
N.S., 1027-1929, 10, mom. 2, 3; but see also 
Holland, Ind. Oeol. Terminol., Mem. Oeol. Surv, 
Ind., 1920,51, 51. 

^ Matley, Hec. Oeol. Surv. Ind.. 1921. 53, 142- 
lOi; sno also Mcdlicott. H. B., Rec. Oeol. Surv. 
Ind., 1872, 5, 115-120 ; Oldham, T., loc. cit., supra, 
1871 ; Wadia, Oeol. of India, 1920, pp. 190-191 ; 
Tfolland, /nr. cli., 1920. 

7 Oldham, Ti. I).. Manual of the Geology of India 
(G.H.I. publication), 1893. 

* Holland, ** Indian Geological Terminology **, 
Mem. Oeol. Surv. Ind., 1026, 51, 64, 8S ; see also 
Wadia, Oeol. of India, 1926, 200. . 
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recently I was one of those who freely 
accepted this view. But a comprehensive 
review of the evidence, includin^^ some 
recent discoveries, has led me to abandon 
this opinion in favour of the conclusions 
reached by the pioneer workers. 

I am deeply indebted to various officers 
of the Geological Survey and particularly to 
the distinguished head of that Department, 
Dr. L. L. Fermor, F.R.S., for tlieir great 
courtesy in acquainting me with the geologi- 
cal literature in support of the official view 
and in replying to several otlier enquiries. 

I have no intention here, nor am I compe- 
tent, to discuss this literature which must 
be familiar to all Indian geologists. My 
main purpose is to draw attention to the 
fact that there is a considerable body of direct 
palagobotantval evidence^ and that this evidence^ 
as I staled in a recent note^^ points distinctly 
in favour of a tertiary age for the Interirappean 
scries. T may say in passing, however, that 
while the fauna has been pronounced to bo 
indo^dsive from the stratigraphical point of 
view**' (most of the genera having long 
ranges in time), if Idic crustacean remains 
which Maleolmson" recorded from the 
Deccan beds nearly a century ago were 
correctly assigned to Gypris, we have some 
little evidence pointing in the same direc- 
tion, even from the animal side because 
this genus is unknown in rocks older than 
the tertiary. Hut of course, until the 
reference t.o Gypris has been confirmed the 
evhlencc of the fauna must hv regarded as 
neutral. 

As for the plant remains, a provisional 
list with references to earlier papers was 
given in the preliminary paper already 
cited.'" Since then, under very unusual 
circumstances, I have unearthed from the 
vaults of a Bombay museum an important 
old collection of siliciiied palms and dicotyle- 
dons, some of which were no doubt collected 
over a hundred years ago. This newly 
discovered, or rather rc-iliscovered, material 
lends further support to the view 1 had 
already expressed. The whole of the Inter- 

• 8ahui, Krivastava and Hao, “ The* siliciflud 
flora of the Deccan liitert rappean series, ” 1931, 
Parts I- IV, Proc, hid. Sci. Congress. Botany 
Section, Botiibay nicoling, road Janii.iry 1934, 
publishod March * 1 931 . 

Wadia, Geology of India, 1920 ; U. D. Oldham, 
loc. cit., supra, 1893. 

Maleolmson, loc. cit., supra, 1837. 

Salmi, Srivastava and Bao, loc. cit., supra, 
1084. 


trappean material in hand is now being 
described in detail in collaboration with my 
research students Messrs. B. P. Srivastava, 
IT. 8. Bao and K. M. Gupta. Till this has 
been done, detailed comparisons cannot be 
made, but enough work has been accomplish- 
ed to show that the assemblage as a whole 
cannot bo compared with any known 
cretaceous flora: it is distinctly a tertiary 
assemblage, and probably a lower tertiary 
one. I may also add that the whole of this 
material comes from the lower part of the 
liitertrappcan series and not from the 
regions to the south and west, where the 
rocks are even younger, those at Bombay, 
representing the top of the series, being 
several thousand feet higher. 

The main arguments for a tertiary age are 
the following : — 

(a) The very large proportion of palms 
among the angiosperms in the Inierlrappean 
flora.— This proportion is even larger than 
would appear from the preliminary note cited 
above. Without committing myself to exact 
figures 1 may say that at the present moment, 
out of a total number of not more than 
12 angiosperin species which have 
come to my notice, there are no fewer tlian 
23 species of palms (18 of Palmoxylon, 
and at least 5 of fruits, besides one or two 
of leaves). Fven allowing that all the fruits 
and loaves belonged to some of these 18 Palmo- 
xyla, and making no such allowance in 
tlie ease of the dicotyledonous fruits and 
leaves, llie proportion of palms among the 
angiosperms remains strikingly high. It is 
generally agreed that the palms first arose 
in tiie cretaceous and rapidly increased and 
spread during the tertiary, when the family 
attained the zenith of its development. In 
no known cretaceous flora do the palms 
figure at all so prominently as tliey do in tlie 
Intertra])pean flora. 

The genus Azolla^ indeed the family 
llydropteridea* as a w-hole, has never been 
recordeii from rocks older than the tertiary. 
Both the previously described species, A. 
prisva Beid and Ghaiidler** and A. terti- 
aria Berry, come from tertiary strata. 

(c) The oi currence of Nipaditesj a typically 
eocene genus. — In the winter of 1930 the 
enthusiastic Benares geologist K. P. Bode 


Boid and Chandler, “ The BctnbrldKC Flora,” 
Hrii. Mus. Catalogue, 1920. 

Berry, Pror, IT. S. Nat. Mus., 1927, 72, p. 4, 
pi. 1, Ars. 9*10. Sporoearps were not observed, 
hence final proof of Azolla is lacking in this species. 
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brought to mo at Lucknow a small but 
interesting collection of fossil plants collected 
by him near his own viilago Mohgaon Kalan, 
cast of Chhindwara, in one of tlie basal 
members of the Tntertrappcan series. Among 
those T at once recognised an undoubted 
species of Nipaditesj which tlius coniirined 
Uislop’s record of this genus, now eighty 
years old.^" There were also some trilo- 
cular fruits specifically identical with 
specimens already lent mo by the llritish 
Museum, as well as one or two new forms, 
and several species of Palmoxylon, three of 
which he described at my suggestion."* 
I had also suggested that ho should describe 
the fniits, but unfortunately his paper on 
these,^* unlike tliose on the Palmoxyla, 
was sent to press without my knowledge, and 
it contains a number of blunders. Neverthe- 
less the importance of the discovery of an 
undoubted Nipaditen {N. hindi Itode) in the 
Intertrappean beds must be fully recognised, 
although Ttode himself did not see it. While 
it may be a matter of opinion whether 
this fossil should bo placed in the genus 
Nipadites or referred to tiie modern genus 
Ni 2 ia, both the form sind the structure which 
(with Mr. Eode’s kind permission) I have 
described and figured in another paper, 
to be published shortly, leaves no doubt as 
to the affinity. There is no room for a 
spongy cavity above the seed, as there is in 
Pandnnuis^’* •, there is a large basal aper- 
ture for the embryo to escape (not a ‘^stalk- 
cavity’' as described by Rode) and, lastly, 
the seed is very definitely grooved on one 
side as in the modern N/pa (not smooth as 
described by Rode). The angular form of 
the fruit, as well as the fibrous mesocarp 
(locally exposed by the abrasion of the thin 
epicarp) lends support to the affinity with 
Nipa. This discovery thus fully confirms 
the presence of Nipadites in the Intertrap- 
pean flora, first recorded by llislop in 1853. 
The other species, named N, v(mpressus by 
Rode, may or may not be a Nipadites, 

Tlislop, Joiirn, Bomhaij Asiat. Soc., 1853, 5* 
08 ; Cai*top, toe, nt,, 1857, TiS; sco also llislop anil 
Hunter, 1855, in Carter, p. 204. 

Rode, Qmri, Journ. (hot. Min, jand Met, Soc, 
of Jndia^ 1033, 5, (ii, iii), Cniculfa, 

Rode, Cnrr, , Set., 1033, 2 (v), 171-172, 

Bangalore, 

^ Uode’s lig. 2 on p. 172 is, however, hypoitHj- 
tival, as the distal lirdf of the fossil lias not been 
cut longitudinally. 


Nevertheless one of the most important 
points of resemblance with the London Olay 
flora has been fully established, and it gives 
the strongest support to an eocene ago for 
the Deccan beds. 

One more point seems important although 
Bode himself does not refer to it. Nipadites 
is not only a genus very characteristic of 
tlie eocene period but, unless these palms 
have changed their mode of life since then, 
its occurronco in the northern part of the 
Deccan indicates the existence of an estuary^ 
during the early part of the Intertrappean 
period in the proximity of Chhiridwara. In 
their valuable memoir on the London Clay 
flora recently published Reid and OhandlorV** 
have shown that nearly all the fossil 
records of N/;>a-like palms “lie approxi- 
mately along the margins of the ancient 
Numrnulitic, or Tethys, sea and its exten- 
sions”. So, most probably a north-flowing 
river deboiichetl into the great Tethys sea 
or into an arm of that sea, not far to the 
north of Mr. Rode's home! We may now 
confidently lo(»k forward to the discovery of 
further evidence of an estuarine flora along 
the nortliern and eastern borders of the 
Deccan Trap area, perhaps particularly in 
the region of Rajalimiindry, from where a 
brackish water fauna is already known. 

The above, briefly, are the main consi- 
derations which taken together liave led mo, 
in spite of the official view of the Indian 
Geological Survey, to assign an eocene ago 
to the Deccan Traps. This view not only 
vindicates the opinion expressed by the 
pioneer workers, but is also in consonance 
I with the conclusion rec.ontly arriverl at by 
I Sir Artii/r Smith Woodward, 
i from the indirect testimony of some fish 
remains from beds believed to belong to ‘the 
Lameta series. 

I cannot conclude this note without an 
expression of sincere thanks to Mr. Rode 
and also to Dr. Fermor and his colleagues, 
to whom I owe much of the information 
and material which I have here used, per- 
haps somewhat ungratefully, in support of 
opinions opposed to theirs. 


Ilcid and Chandler, The Tjondon Clay 
Flora”, Brit, Mus, Nat, History, London, 1933. 

Smith-Woodward, A., Pakeont, Indioa^ N. 8„ 
1008, 3 (ill), 1-0; a view recently confirmed by 
him in a letter to me, dated 1934. 
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Some Recent Advances in Indian Geology.* 

liy W. D. West, 

Geological Survey of India. 


iNTROmiOTION. 

rP]lE Editor of Current Science has asked 
mo to contribute an article on recent 
advances in Fndian geology. Tlio following 
notes, dealing witli certain aspects of the 
subject with which £ am more familiar, 
have been put together in the hope that 
they may prove to be of interest not only to 
students of geology in India, but also to 
geologists outside India who have not the 
time to keep in touch with developmentA in 
this country. 

Perhaps the most disturbing feature of 
modern scientific work is tlie immense out- 
put of literature wliich is continually 
appearing in every branch of science. So 
great is this becoming that it is a matter of 
difficulty for any worker to keep in touch 
with the progress that is being made, even 
in his own subject. This difficulty applies 
with particular force to geology. Modern 
geology has become so comprehensive, and 
its various aspects have bet'ome so specialised, 
that it has been said tliat there are no longer 
any geologists but only specialists in various 
branches ; while specialists have been 
defined as those who know more and more 
about less and less. India is a large place, 
with a very varied geology and the consider- 
able number of papers on Indian geology 
that are continually appearing, overburdened 
as they off on are with the details of their 
subject, make it. difficult for anyone not 
directly interested in them to appreciate 
fully the progress that is being made. In 
writing these notes, therefore, I have tried 
as far as possible to draw attention to the 
main lines along which our understanding 
of the geology of India is developing, rather 
than to summarise every paper tliat has 
recently appeared, which would in any case 
be impossible within the limits of a series 
of short articles. 

1 have divided this account into five 
.sections: (1) The Archaian Eocks of renin- 
sular India, (2) Deccan Trap volcanic acti- 
vity, (3) The geology of the Himalaya, (1) 
The geology of Burma, (5) Th(‘. geology 
of the Salt Range. A section dealing with 
recent advances in paleeontology by Mr. 

* Published with the permission of the 
Director, Geological Survey of India. 


1). N. Wadia has already appeared in Current 
Science (De/Cember, 1933). The section on 
tlic geology of Burma is being contributed 
by my colleague Mr. V. P. Sondlii, to whom 
lam much indebted. 

Tjik Akcilkan Rocks of Pkninsulaii 

iNDlxV. 

Tlic Arcluuan rocks of India occupy a 
greater area than any other formation. 
They arc important economically in con- 
taining rich deposits of gold, iron, manga- 
nese and mica. It is uiinctccssary to stress 
the importance of pure scientific research in 
the bearings which it may have on economic 
development; and a detailed study of the 
Archaean rocks in India, such as is being 
carried on in certain areas, needs no further 
jiistilication. The problems associated with 
rndian Archaean geology are so many, and 
their proper discussion would bo so labo- 
rious, that in the following notes only a 
very general ai^count can be given of the 
main trend of recent work. It is unfortu- 
nate that most of this work is yet un- 
published, and some indication of the lines 
along which it is developing may therefore 
prove to be of value. 

The peculiar difllculties that beset the 
geologist who is endeavouring to interpret 
the geological history of Arclncan times 
are well known. The inetaniorphism which 
these rocks have undergone lias in some 
cases made originally dissimilar rocks 
appear similar, wliilo in other cases the same 
rocks have been made to appear profoundly 
different in dilTerent places where they have 
suffered varying degrees of metamorphism. 
A further difficulty in the way of correlating 
these very old rocks is that many of their 
outcrops have become isolated from one 
another, either by the denudation of inter- 
vening tracts or by the superposition of 
later rocks; and it is difficult sometimes to 
be certain >vhetlier a difference observed in 
the rocks of two neighbouring but separated 
tracts is due to actual difference in the age 
of the rocks, or to lithological variation, or 
to the effects of varying metamorphism. 

Before referring to the recent advances 
made in this branch of Indian geology a 
word may bo given about the classidcation 
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of these old rocks. This question of nomen- 
clature is a thorny one, and perhaps the 
less said the better. Bat two points call for 
comment. It is becoming increasingly clear, 
more especially as the result of Dr. A. M. 
Heron’s researches in J^ajputaiia, that the 
old metamorphosed rocks of India of undoubt- 
ed sedimentary origin liave to be subdivided 
into two or three systems, separated from 
each other by big unconformities. The term 
Archaean was first introduced by Dana in 
.1872 to include all rocks older than the 
Cambrian.' But it is the custom in many 
countries to restrict its use to the more 
highly metamorphosed rocks older than the 
Cambrian, and to designate the less 
metamorphosed rocks as Pre-Cambrian or 
some such term. As regards India, in 1900 
Sir Tliomas Holland divided all rocks older 
than the Cambrian as follows r 


Purana 


AruhaMin 


Cuddapafi Ui Vindhyan. 
D^harwarinn 

I Kruptivc ^aeissoH and granites 
Snhifltosin gneisses 
Oldest gneisses. 


Such a classification, while it may have 
served a useful purpose nearly 30 years ago, 
is clearly inadequate at the present day. It 
is not proposed here to suggest any alterna- 
tive. But the work that is gradually being 
completed in the several Arclucan tracts in 
India, which is referred to in the following 
notes, should, after the effects of varying 
metamorphism and of changing lithology 
have been disentangled, lead in the end to 
a natural classification based on fuller data 
than are at present available. 

The other point which must be referred to 
hero concerns the use of the word ' Dharwar’. 
Until quite recently this name lias been 
used to embrace all the bedded schists of 
Archscan age, including both metamorphosed 
sediments and contemporaneous lava flows.'' 
But the recent work^ in Kajpiitana and Bihar 
and Orissa has indicated the presence of two 
or more series within the Archaean, separat- 
ed from one another by unconformities. 
The use of the term Dharwar in its original 
comprehensive sense can thus no longer be 
maintained. To avoid misunderstanding it 
will therefore be better in future to refer to 


1 Amer. Juur, Sci., 3rd series, 1872, 3, 253. 

* Trana. Min. deal. Inst. 1000, 1 , 47. 

« E,g., L. L. Fermor, Menu deal. Surv. Ind., 
1009, 37, 1120; and J. A. Dunn, op. cil., 1020, 
54, J64. 

* Bee, deal. Surv, InU., 1880, 19, 08. 
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the Archaean rocks of each tract by their 
local names, the term Dharwar being restrict- 
ed to the rocks of the Dharwar district and 
adjacent tracts in Mysore. In this way no 
implication of correlation will be introduced 
into the nomenclature which is not justified 
by the known facts. 

In the following account attention will be 
confined to the four t racts in which detailed 
work has recently been done. 

Uajputana. 

In Bajputana Dr. A. M. Heron, who com- 
meneod work there in 1008, lias now complet- 
ed the mapping of the erystalliue rocks, and 
the publication of the details of his work is 
being eagerly awaited. As a result of this 
work two points are clearly brought out 
which arc of particular interest. First, the 
necessity of dividing the crystalline rocks of 
this area into four distinct groups or systems, 
separated from each other by marked uncon- 
formities frequently accompanied by con- 
glomerates. Second, the remarkable way in 
which some of the oldest rocks in India are 
in certain places still in the condition of 
almost unaltered slialcs and slates. 

As regards the former point, the crystalline 
rocks of Bajputana have to bo divided into 
the following groups, given in order : 

Delhi syRtom 

— — — — unconformity with conj^Iornerate 
Baialu series 

— ----- unconformity with conglomerate 
Aravalli system 

— — — — — unconformity with conglomerate 
Banded Oneissic 

(-oiiiplex 

Of these the Baialo series, which includes 
the well-known Makrana marble, is the 
smallest and least important, and is often 
missing.” The Banded, Oneissic Complex, to 
be distinguished from the injection gneisses 
formed by the intrusion of acid magma into 
the Aravallis and Dclhis at a much later 
date, is thought to be the equivalent of the 
Bnndelkhand gneiss of Eastern Bajputana, 
though the two arc never seen in actual 
contact. They arc mainly of igneous origin, 
but there do occur amongst them biotitc- and 
chlorite-schists and granulites which may 
represent metamorphosed sediments greatly 
injected by both basic and acid rocks." They 
arc the oldest rocks in Bajputana. 

Perhaps the feature of greatest interest 
which has been brought to light by Heron’s 

^ Op. eit., 1020, 82 , 172. 

• Op. 1030, 63 , 143. 
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work is the way in whicli the Aravallis are 
in places still in the condition of practically 
unaltered shales and slates. Wo have, in 
fact, in itajpiitana one of the largest areas 
in the world of Archaean rocks which have 
suffered little or no metamorphism, perhaps 
only to be parallelled by the little altered 
Archaean rocks of Finland. The way in 
which sucIl rocks have escaped metamorphism 
during Archaean and later times i.s one of 
the most interesting problems of Indian 
Arclia^an geology. Wlien traced along the 
strike to the south these Aravalli rocks 
become injected with acid magma on an 
immense scale, and the rock becomes a 
banded gneiss.^ Further south still the 
injection dies out, and slates are found once 
more. These composite gneisses are de- 
scribed by Heron as being exactly similar to 
the injection gneisses in 8utherlandshire, 
Scotland, recently described by II. H. Read. 
In Eastern Rajputana the Aravalli rocks 
rest unconformably on the eroded surface of 
the Bundelkhand gnoissose granite, and 
there seems to be no doubt now as to the 
relative ages of these rocks. 

The Delhi system provides a problem of 
correlation which makes the geology of 
Rajputana of such intriguing interest. For 
the rocks of this system, although belonging 
to a late period of Arcliican geology, arc 
considerably folded and highly metamor- 
phosed. They are in fact in many parts of 
Rajputana more highly metamorphosed than 
the older x\ravaUi rocks. To understand 
how this has come about it is necessary to 
state that structurally Rajputana is domi- 
nated by the great Delhi synclinoriuin, 
which runs in a N.E.-S.W. direction in 
north-east Rajputana, swinging round to a 
N.-S. direction in southern Rajputana and 
Bombay. Heron describes it as having 
roughly the shape of an hour glass, being 
narrowest in the centre and splaying out in 
the north-east and in the south. This is duo 
to the fact that in the centre the syncline is 
a simple fold, but to the north-east and to 
the south it becomes complicated by the 
appearance of many secondary folds, and 
the outcrop becomes much wider. The fact 
that the Delhi rocks in the centre of the 
synclinorium arc more highly metamorphosed 
than the older Aravalli rocks, is tlioiight by 
Heron to be due to the fact that they were 
more deeply buried and more greatly 
intruded by igneous rocks than the undcr- 

^ Op.etf., 1020, ez, 171-172. 


lying Aravalli rocks which are only seen in 
the outer parts of the synclinoriurn.** This 
anomaly of rnetamorphic grade leads 0. »S. 
Middlcmiss to adopt a reversed order of 
superposition for the Aravallis and Delhis 
in fdar State, at the south-west end of the 
synclinorium." But Middlcmiss, in investi- 
gating only a small area, was handicapped in 
being confined in his work to a comparatively 
short distance along the strike ; and more- 
over the Delhi-Aravalli unconformity is not 
recognisable as such within Idar, while 
inversion and overfolding are general. The 
later work of II(;ron, carried on over a 
greater area, and including the tracing of 
the Delhi-Aravalli unconformity for some- 
thing like 500 miles, and the mapping of the 
lower unconformity of the Aravallis upon 
the Bundelkhand gneiss and the banded 
gneisses, has settled definitely the age 
relations between the major rock groups of 
Rajputana. 

In post-Delld times the south-western side 
of the synclinorium was swamped with 
great intrusions of granite at two different 
periods. These igneous rocks, together with 
four different sets of basic intrusions and 
extrusions, have been described in detail by 
A. L. Coiilson in his account of the geology of 
Birohi State.'" The first acid phase includes 
the Erinpura granite and its associated 
aplites and pegmatites, intrusive into both 
Aravalli and Delhi rocks, ^o volcanic 
rocks are found associated with this phase. 
The second phase of acid intrusion is known 
as the Malani system. It includes the Idar 
granite as the pliitonic phase, a variety of 
quartz- porphyries, felspar- porphyries, grano- 
pliyres and similar rocks as the hypabyssal 
phase, and rhyolites and dellenitcs as the 
volcanic phase, including the well-known 
Malani rhyolites. Of considerable petro- 
graphical interest is the suite of igneous 
rocks intruded into the Erinpura granite 
near the village of Mundwara, on the 
western border of the 8tate. These include 
picrites, gabbros and dolerites, basalts and 
pyroxenites, sodalite-syenitcs, and agglo- 
merates. The memoir is accompanied by a 
large number of chemical analyses, which 
add to the interest of the petrographical 
descriptions. 

On the eastern side of the Delhi synclino- 
rium, B. G. Gupta has described the geology 

8 Op. cff., 1031,65, 143-141. 

8 Mem, Oeol, Surv, /nd., 1021,44, pt. 1. 

Op. rif., 1033, 63, pt. 1. 
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of Central Mewar in a memoir which is now 
in the press. The paper is of value in 
giving a detailed description of the Banded 
Gneissic Complex and of the Biindelkhand 
gneiss. Although the two are everywhere 
separated by a belt of Aravalli rocks, and 
although where seen on either side of the 
belt they are markedly difTercnt, Gupta 
agrees with Iferon in regarding them as 
roughly the same. He looks upon the 
Biindelkhand gneiss as having crystallised 
under very deep-seated conditions, while 
the gneissic complex with its heterogeneous 
structure is thoiiglit to have been formed 
in a higlier zone of the earth’s crust, where 
there was more opportunity for the inci- 
dence of directed pn^ssure, as well as a 
fairly high temperature. The Aravallis rest 
on both with an erosion unconformity, 
sometimes accompanied by conglomerates. 

Ckntkal Provinces. 

In the Central Provinces, what is un- 
doubtedly the most detailed mapping that 
has so far been attempted in Indian 
Ai’chaian geology has bi^cn carried out by 
Dr. L. L. Permor and his co-workers in the 
Nagpur, Chhindwaraand Bhandara districts. 
It is a matter for regret that the full details 
of this work are unlikely to be published for 
some time to come, though summaries are to 
bo found in the Director’s annual reports.'- 
This series of Arelnean rocks, named the 
Sausar scries, are economiifally important for 
the rich deposits of manganese ore that they 
contain. They have been divided up into a 
number of stages which have a remarkable 
constancy over the area in whicli they have 
so far been mapped. These stages are so 
distinct, and their order now so well estab- 
lished, that it is worth while giving them in 
detail liere, for comparison with other areas. 

Sitapar sta^o . . Ilornblcndo-schists. 

Bio hiia stage .. Pure. JacUft: white dolouutio 
inarbics, w i t li serpontino, 
ti'omolite, and diopsidc. 

Impure facies : diopsidites, 
actiuolite schists, and scliists 
with wollastnnitc, grossula- 
rite, iremolite, and aniho- 
pliyllito. 

Jiinewani stage . . Muscovito-biutitc-suliists with 
auti)clastic congloiucrat-es. 

Chorbaoli stage (Quartzites and ^luscovite- 
(?=Ramtek stng»») (luarlz-t'chisis. 

Op. ciL, 1031, 6S, pt. 2. 

1* See especially, Iter, fleol. Surv.lnd,, 1031, 58, 
143-44 and op. cH., 1 03 1 , 65, 100-101 . 


Mansar stage. . . Muscovite-biotitc - sillinianito- 
scliists, with lenticular beds 
of manganese ore. 

lx>liangi stage . . Pink calcitic marbles and calci- 
pliyrea. 

IJiekata stage .. Banded calc-grnnuUtcs. 
Kadbik bora stage Mognetite-biotite-granulites . 

Tho Bamtok st«age was originally given 
a separate position, but it is probably identi- 
cal with the Chorbaoli stage. All these 
stages with the exception of the Hitapar 
stage, the hornblende-schists of wliich prob- 
ably repn^sont metamorphosed lava Hows, 
are now regarded as of siMlimenf ary origin. 

Tn the Saiisar talisil and in tho northern 
part of the Ramtok talisil these rocks display 
a very high grade of iiietainorphism, the 
eharaeteristic politic rock being a garnct- 
sillinianite - biotitc-schist, while in the 
dolomitic rocks tho mineral wollastonite 
occurs. Blit t.raced to tlie soiiMi and to the 
cast the grade of motamorphism decreases, 
so that while in the northern and wcstc^rn 
parts of the area the manganese ore occurs 
ina muscovilc-biotite-siilimaiiite-schist, with 
or without garnet, in the southern part of 
the area, around the manganese mines of 
Kandri and Mansar, the country rock is 
a museovite-phyllito or schist, in which 
biotito is V(U'y subordinate. Tn botli eases 
the stage is the same, being overlain and 
underlain by the same rocks in both areas. 
Accompanying the increasing met amorphism 
in the north there is a great abundance 
of pegmatite intrusions. 

The complexity of the folding in these 
rocks is very great, and W. D. West has 
brought forward evidence for the existence 
of a ^ nappe ’ in the vicinity of Deolapar, in 
the Ramtel' tahsil, whereby slightly different 
lithological facies of the Sausar series, 
originally deposited far apart, Lave been 
brought into juxtaposition with one 
another.’’* 

Tn addition to theso metamorphosed sedi- 
inentary rocks, there arc a variety of por- 
phyritic and* fine grained granites, pegma- 
tites and ortho-gneisses wliieh are younger 
than the S^ausar series. There is also a 
gneiss which has gone by tlie general name 
of < streaky gneiss’. In places this occu- 
pies as groat an area as tlie Sausar series. 
It has been shown by West that much of 
this rock is really a composite or injection 
gneiss, formed by tho intimate penetration 
of an igneous granulito of granodioritic 

^3 Rec. Oeol. Surv. Ind., 1031, 65, iU2-104. 
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composition by abundant veins of aplito.'^ 
Similar injection has alTectod the more 
schistose members of the Sausar series, 
especially the Mansar stage. All these 
gneisses are definitely younger than tlie Sau- 
sar series, and tliere seems to be nothing in 
this area comparable to the banded gneissic 
complex of Aajputana, upon which the 
Sausar series might have been laid down. 

To the south and south-east of this tract 
of the Sausar series there occurs an area of 
very much less metamorphosed rocks, known 
as the Sakoli series. These have been 
studied by D. S. lihattaeharji and S. K. 
Chatterjeo, who have shown them to con- 
sist of phyllites and slates, hseniatitc-seri- 
cite-quartzites, chlorite-schists and jaspi- 
lites.'" They are mostly separated from 
the Sausar series by alluvium ; but where 
the two series are seen adjacent to one 
another the evidence suggests that the 
Sakoli series are but the upward continua- 
tion of the Sausar series. The much lower 
grade of metarnorpliism is due, according to 
Chatterjec, to tlieir having suiTered retro- 
grade metamorphism. They will be referred 
to again below. 

Bihar and Orissa. 

Turning now to the third area in northern 
India where detailed work has been done, 
Bihar and Orissa, we find tliat, excluding 
younger pre-Cambrian rocks which are 
perhaps of Cuddapah age, there are three 
distinct lithological series of Arclnl^a 1 l age, 
as follows : 

Tron-ui'c ttorins, with Dfiltiiii volcanic flc 
and tuffs at the tup. 

' (langptir series, limostonos and scliistH witli 
inanpinesc oro. 

Olilor Motaiuorphic scMies. . 

The oldest, composed mainly of horn- 
blende-schists and quartzites, reseiiiblo litho- 
logically the Dharwars of 8outh India. 
The Gangpur series, recently inaDpcd by 
M. 8. Krishnan, show a considerable resem- 
blance to the Sausar scries.*'* Dr. Fermor 
has always maintained that the manganese 
ores of India very probably occupy a single 
horizon within the Archaean, and in Gang- 
pur State the presence of manganese ore 
and of both caleitie and dolomitie lime- 
stones suggests a correlation with the Sausar 


Op.cit., 1933,67, 304. 

Op. cif., .1020, 62, 132-133 and op. cit, 65. 
Op. ctf., 1933, 67, 63-65. 
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series. These rocks are separated from the 
Iron-ore series by a bolt of crushing, so 
that the relation between the two is ob- 
scure. They bear, however, no lithological 
resemblance to one another, although found 
in adjacent tracts. The Iron-ore series are 
found resting with a strong unconformity 
upon the Older Mctamorphic rocks, as 
first shown by U. C. Jones.*^ They are too 
well known to need description, but J. A. 
Dunn's recent memoir brings out well the 
way in which a single series of rocks may 
show very ditrererit grades of metamorphism 
in dilTerent places. *** In 8outh Siiighbhum 
the Iron-ore series is little metamorphosed 
or disturbed ; but northwards both the* 
metamorphism and the folding increase, 
until in Xorth Binghbhum the rocks are 
highly metamorphosed and severely folded. 
Previously the Tron-ore series, partly on 
account of its little metamorphism in South 
Singhbhum and partly on account of the fact 
that it n^sts unconformably on older meta- 
morphic rocks, liad boon rogarrled by Jones 
a.s likely to be of Cuddapah age, the under- 
lying metamorphic rooks being referred to 
as Dharwar. Both tliese series are now 
included by Dunn within tlie Dharwar 
system, using the term Dl^arwar a.s synony- 
mous with mofsmorphosed Arcluean sedi- 
ments and including all tlie schists below 
the Kparcha*an unconformity. The chief 
reason he puts forward for supposing them 
to be older than (hiddapah age is that they 
are intruded by giioissio granites which are 
themselves intruded by doh»ritos (in places 
metamorphosed to epidiorites). And since 
no intrusions of doloritos have been known 
in Peninsular India between Cuddapah and 
Bajmahal (Jurassic) times, it is deduced 
that the Iron-ore series, the granites, the 
dolerites, and the. folding and metamor- 
phism are all older than Cuddapah, and 
therefore Aioluean in age. 

The Chota Nagpur granite-gneiss, and 
the iSinghbhuin and other granites, have 
been studied in detail by iliinn and by 
L. A. N. Iyer.**' They are intruded into the 
Iron-ore series, but arc all regarded as 
Archaean in. age. The reaction between 
these granites and the country rocks, which 
has given rise to hybrid rocks and synantetic 
minerals, is discussed by Iyer, who has also 

« Op. pif., 1022,54,41. 

Afem. OW. Suro. 1020, 54. 

Ibid., chaps. X and XI ; and liec. OeoL Swv, 
Ind„ 1032,65, 400. 
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fumishod a number of chemical analyses of 
the various granites. 

Soirrii Tnuia. 

In 1886 R. Bruce Foote mapped the rocks 
around Bellary and Dharwar, south of the 
great Deccan Trap outcrop.^*' The bolts of 
schistose rocks which overlie the main 
gncissic foundation, consisting of hornblende 
schists, chloritc-schists, quartzites, banded 
hiBinatite-quartzites, limestones and conglo- 
merates, were named by him the Dharwar 
system, and wore thought to overlie the 
gneisses uncon formably, which were therefore 
regarded as the older. Subsequent work, 
however, has shown that these gneisses 
frequently show intrusive relations towards 
the Dharwars, and they are now regarded 
as younger. As regards the nature of the 
Dharwars, it was formerly assumed that, 
apart from the hornblende schists and 
epidiorites, the majority were mctamorplios- 
ed sediments. Of late, however, the Mysore 
Geological Department have concluded that 
nearly all the rocks of the Dharwar system 
ara of igneous origin, while the conglo- 
merates are regarded as autoclastic. This 
point of view is summarised by W. F. 
Smeeth in ^An Outline of the Geological 
History of Mysore *, in Bulletin No. 6, 
Department of Mines and Geology, Mysore 
State. With reference to this change of 
view, 0. S. Middlemiss in 1919 wrote as 
follows:-* 

^So far I think 1 am right in saying 
that no graphic representation of 
these extraordinary wholesale transforma- 
tions of granites, quartz-porphyries and 
other igneous rock types, into schists, 
conglomerates, limestones and quartzites, 
has as yet appeared from the pencil of any 
of those responsible for the statements.’ 
So far as I am aware this detailed informa- 
tion is still not forthcoming, though it may 
probably safely be assumed that some at 
any rate of the rocks formerly regarded as 
sedimentary are of igneous origin, and that 
some of the conglomerates are autoclastic. 
It appears, however, that not all the 
geologists of the Mysore Geological Depart- 
ment are in agreement over the origin of 
these rocks, B. Rama Rao in particular 
suggesting that some of the crystalline 
schists may be metamorphosed sediments.**^ 

Rec. GeoK Surv. Jnd,, 1886, 19» 98. 

Proc. An. Soc. Beng., 1017, 13, cxcviii. 

Rec. Mysore Geol, Dep.^ 1922, 21, 186 .- op. eit.^ 
1024, 29, 128 ; and op. cit., 1026, 24, 144-147. 


In the above-mentioned paper Smeeth 
describes the Dharwars as being broadly 
divisible into an upper group consisting 
mainly of chlorite-schists, and a lower group 
consisting mainly of hornblende-schists. 
The granites and gneisses, now regarded as 
younger than the Dharwars, cover by far 
the greater part of the area. They include 
various typos, of which the more important 
are the Champion gneiss, the peninsular 
gneiss, the Charnockito series, and the 
Glosepet granite, in order of age. An 
account of these is given by Sampat Iyengar 
in his presidential address before the Indian 
Science Congress.®” 

Compared with the Archican rocks of 
other parts of India, the true Dharwars 
of the Dharwar district are lithologically 
similar to the Champaner series in Bombay, 
which have now been shown by Heron 
to bo identical with the Aravalli system 
of Rajputana.®* It is possible that the 
Aravalli rocks are (continued southwards 
beneath the Deccan Trap to emerge in 
Dharwar and Mysore as Dharwar rocks. 
Recently considerable attention has been paid 
to some manganiferous marbles, spessartite- 
rocks and tarurites (veined hornblende- 
schists with secondary pyroxene) which occur 
near a place called Sakarsanlialli, in the 
Kolar district of Mysore State. Dr. Ferinor 
considered these rocks similar to the 
manganiferous rocks in the Sausar series.®” 
They were thought by B. Jayaram of the 
Mysore Geological Depaiument to belong to 
a low horizon in the Dharwars, or oven to an 
older series.®'* Later they wore examined 
and mapped by F. Sampat Iyengar, who 
concluded that these varied rocks arc not 
ineturnorphosed sediments or in any way 
comparable to the gondite series of the 
Central Provinces, but are altered phases 
of the hornblondic rocks, the alterations being 
brought about by the contact metamorphism 
of acidic intrusions and subsequent ineta- 
soniatic or meteoric changes.®' As, however, 
he applied a similar origin to the calc-granu- 
lites of the Sausar series which he saw at 
IJtekata, about the sedimentary origin of 
which there is now not the slightest doubt, 
his conclusions regarding the rocks at 
Bakarsanhalli may bo questioned. However, 

Pron. Seventh Ind. Sci. Conyr., 1021, cxv. 

Rec. Geol. Surv. Ind., 1034, 68, pp. 24-26. 

2!* Op. cit., 1926, 59, 02. 

Bee. Mysore Geol. Dep., 1023, 22, pt. 2, 35. 

ar Op. dt., 1031,30, 14-18. 
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in a very recent paper by M. B. Bama- 
chandra Bao and K. Sripada Rao on the 
origin and correlation of these rocks, the same 
conclusion is reached that they arc altered 
phases of the hornblende-schists of the lower 
division of the Dharwars and not meta- 
morphosed sediments."'* For the time being, 
then, the origin of these rocks must remain 
uncertain, though it is evident that they are 
very similar lithologically to parts of the 
Sausar series. 

CORKBLATION. 

A condensed statement of the Archaean 
rocks in different parts of India has been 
given by J. A. Dnnn.'^” This is of value in 
drawing attention to the difHculties of the 
problem, but his final table of correlation 
probably requires modification. For reasons 
given at the beginning of this article, it is 
impossible at present to correlate the 
Archieaii rocks of the various tracts in India. 
But certain lines along which this may 
ultimately be accoinplislied are becoming 
clearer, and may bo referred to briefly here. 

Dr. Fermor has advanced the view that 
the manganese ores in the Archseaii rocks of 
India are likely to be all of one age, and he 
has accordingly suggested that all Archaean 
rocks which contain syngcnetic manganese 
should be taken to bo of the saim*. age, 
especially if they are associated witli crystal- 
line marbles, as in the Central Provinces.*'® 
The correlation oF the 8au.sar series in the 
Central Provinces with the Gangpur series in 
Bihar and Orissa is a natural consequence of 
this hypothesis. Further, he has suggested 
that tiio fron-ore scries of Bihar and Orissa 
may be the same as the Sakoli scries in 
the Central Provinces, both containing 
haematite rocks, and both being devoid of 
marbles.'" At any rate it seems safe to 
suggest that the Sausar series and ^akoii 
series are together equivalent to the Gangpur 
series and Iron-ore series. 

As regards the other Archaean triicts in 
India, it has already been indicated that tlie 
Aravallis of Kajputana and the Ohampaiiers 
of Bombay are lithologically similar to the 
Dharwars of South India, and it is possible 
that the two are continuous beneath the 
Deccan Trap of tlie Bombay Presidency. 
Thus, viewed broadly, we seem to have two 
belts of Archasan sedimentary rocks in 

Bull. Mysore Oeol, />ep., 1934, No. 14. 

Auat. Aaan. Adv. ScL, 1920, 18. 291. 

Rec. Geol. Surv. Ind., 1026, 58, SO. 

Op.eii.j 1033,87, 66, 


India, within each of which the rocks can 
be roughly correlated ; the Aravalli-Ohampa- 
ner-Dharwar belt, with a meridional exten- 
sion, and the Central Provinces- Bihar and 
Orissa belt, with an equatorial extension. 
The difficulty arises when we try to find 
some common factor between these two 
belts which may be of correlative value. If 
we try to correlate tlie Sausar series of the 
Central Provinces with one of the throe 
metamorphosed sedimentary systems in 
Bajputana on lithological grounds, it seems 
clear that they bear most resemblance to 
the Delhi system, with its calc-gneisses, 
mica-schists and (piartzites. But the fact 
that manganese occurs in the Ohampaner 
series, which is the same as the Aravalli 
system, suggests, as Dr. Fermor has pointed 
out, a correlation of the Sausar series with 
the Aravallis, though the two are not parti- 
cularly alike lithologically."" This separa- 
tion of the x\i‘cluean tracts into two belts 
on structural and lithological grounds should 
not be allowed to obscure the probability of 
the Aravalli strike in south-east Bajputana 
curving round so as to join up with the 
B.-W. strike of the (hjiitral Provinces. The 
completed mapping of the older rocks of 
Bajputana shows that in the south the 
strike splays out to the south and to south- 
east before it plunges beneath the later 
Deccan Trap, as a glaiufc at the new 
geological map of India will show. And it 
is quite possible that the south-eastern wing 
continues on beneath the J.)cccan Trap 
towards the Arclucan rocks of the Central 
Provinces. It is true that some of the 
manganese in the Champaners may not be 
of syngcnetic origin ; but the occiirrenee of 
manganese on» of true gonditic afflnitios in 
Aravalli phyllites in .Ihabiia State certainly 
suggests an aflinity between the Sausar 
series and the Aravalli system. The only 
alternative is the possibility that there are 
two horizons of manganese in the ArchaBan 
rocks of India, whieh Dr. Fermor tliiiiks un- 
likely. As a possible means of correlation 
between tlie Central Provinces and South 
India, the inanganifernus rocks at Sakarsan- 
halli, in Mysore State, have already boon 
referred to. But the present uncertainty as 
to their origin makes tlicir value for 
purposes of correlation rather doubtful. 
The only other similarity that one can point 
to between the rocks of the two belts is the 
lithological resemblance between the Older 


Op.cii., 1934,68, 20. 
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Metamorphic series of Bihar and Orissa and 
the Dharwars of South India. This correla- 
tion, however, introduces several dif&culiies. 

Finally, considering broadly the ancient 
metamorphic rocks of Kajputana, it will bo 
found that tliey differ from those in other 
parts of India in two main respects. (1) 
They include a basal gncissic complex, upon 
which the metamorphosed sedimentary 
rocks rest unconformably, in contrast to 
other Archaean tracts in India whore the 
ortho-gneisses have in every case boon 
proved to bo younger than the sedimentary 
schists. (2) They include three or four 
distinct systems of rocks separated by 
marked unconformities. This fact has led 
Heron to believe that the Delhi system is a 
post-Arclisean formation. The liigh degree 
of metamorphism and folding to which the 
Delhi rocks have been subjected is regarded 
as a phenomenon which was peculiar to 
Bajputana at so late a stage in pre-Cambrian 
times. On this assumption there are two 
alternatives. 

(1) That the Delhis were roughly con- 
temporaneous with the Guddapalis, and 
that, as Heron has put it: 

‘ They owe tlieir folding and the related 
intrusion of granite batholiths to a 
special local upheaval in Bajputana which 
did not affect the rest of India, or to local 
persistence of disturbance in Bajputana 
after it had almost died out elsewhere.’ 

(2) That the Delhis are older than the 
Guddapahs, but have no equivalents in 
other parts of India. 

This is probably about as far as one can 
safely go at present with regard to correla- 

•■•s Mem. Ueol. Sure. lnd., 1017, 45, pt. 1, pp. 
110 - 110 . 
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tion. But the advances which have been 
made in our knowledge of the Archsean 
rocks of India during the past ten or twelve 
years have been so considerable, that one 
maybe fairly hopeful as to the eventual 
solution of many of the problems which to- 
day seem so puzzling. Dr. Forriior is 
believed to be reviewing the Archsean rocks 
of India in a comprehensive manner. The 
publication of his conclusions, based as they 
are upon an exceptional experience of the 
Archaean rocks of most parts of India, will 
be looked forward to with great interest. 

In the accompanying table, summarising 
the classilication of the older rocks in the 
four chief tracts in India that have so far 
been studied in detail, no correlation is 
intended between one area and another. 


Bajputana 

(Central Provinces 

Delhi syatom 

OKhu-giieisscs 

Kaialo series 

Sakoli series 

Aravalli system 

Sausar scries 

Biindolkhand (rneiss and 
llnoissiu eutnplox 


Bihar and Orissa 

South India 

(iranitic roerks 

Cuddapnh system 

Iron-oro series 

Ortho-gneisses 

Oangpur scries 

J.)harwnr system 

Older inetamorphics 



Technol(^cal Researches at tiie University of the Punjab. 


T!N recognition of the valuable researches of 
^ basic importance to the Petroleum 
Industry conducted by Dr. S. S. Bliatnagar, 
Director, Punjab University Ghcmical Labo- 
ratories, Messrs. Steel Brothers Gompany 
Ltd., Agents, Tndo-Burina and the Attock 
Oil Company, Ltd., have placed at the 
disposal of Prof. Bhatnagar, a sum of 1| 
lakhs of rupees for research work on 
Petroleum and Allied subjects which will be 
paid in equal instalments over a period of 
five years. Messrs. Millar and Ward, Agents 
of Messrs. Steel Brothers, made a lumpsum 
grant to Prof. Bhatnagar as a personal 
gift, but the Professor offered to place the 


money at tlie disposal of the Punjab Univer- 
sity, an offer which was thankfuily accept- 
ed, with a view to inaugurating a depart- 
iiient of Petroleum Bescarcli under his 
guidance. 

One of the features of the scheme is that 
all results of a patentable nature will bo 
exploited jointly by Messrs. Steel Brothers 
and Prof. Bhatnagar and/or his chemists 
and the profits will bo shared equally be- 
tween the Gompany and the parties concern- 
ed. Dr. Bhatnagar proposes to give the 
University a large share of his profits for the 
furtherance of scientific, industrial and 
medical research in the University. 
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Intra-Molecular Rotation in Organic Compounds. 

By M. A. Govinda Rau, m.a., Ph.D. 

Department of Physics, Indian Institute of Scietice, Bangalore, 


AMONG the movements that the atoms 
^ can perform inside a molecule, that 
whicli is of special interest to the organic 
chemist is the so-called ^Mnner rotation,*' 
i.e., the rotation of molecular parts about 
each other. The degree of this internal 
freedom is also of great significance in 
the study of the physical properties of 
molecules, such as dipole moments and 
specific heats: thus in any quantitative 
calculation of the specific heat of a mole- 
cule from the data on the fundamental 
oscillation frequencies provided by Raman 
spectra, the degree of internal rotation must 
also be taken into conHi<leration. It was 
one of the fumlameiital assumptions in 
organic chemistry that atomic groups bound 
by double or triple bonds could not rotate 
about each otlier, but when they were joined 
by only a single bond a free rotation siiould 
be expected. The limitations of this concept 
liave been made evident from two typical 
investigations. L. Rbert^ has shown that 
cis and trans ethylene isomers can change 
each into the other at tempcratuios not by 
any means high, and reach an equilibrium 
state. Oil the other hand, by the resolution 
of diphenyl derivatives containing two or 
more: substituents in the 2 positions, 
into optical antipodes by Mills, Adams and 
others,* it has been shown that the rotation 
about a single bond is not always free, but 
can bo strongly restricted through the influ- 
ence of substituents. The point is thus 
clear that rotation about any bond is a possi- 
bility and that rotation about each type of 
bond can be restricted to difTerent extents 
accoilling to the conditions prevailing inside 
the molecule. Tn recent years* the mathe- 
matics of quantum and wave mechanics have 
been applied to this problem by Miillikan,*^ 
Slater,* Pauling, ° HUckel,” Dunkol,^ Penney,** 

1 L. Ebeit and U. Bull, Z. Physikal 67i.(A), limi, 

152, 4.51. 

^ R. Adams, Chemical liev,, 1033, 12, 261. 

* One of the earliest attempts at a quantitative 
interpretation of intra-molociilar mfalinn seems 
to be that of IT. Sachse, Z. Physikal Ch., 1803, 
11, 185. 

> R. Mnllikan, Phys. liev,, 1033,43, 270. 

* J. O. Slater, Ibid., 1031, 37, 481. 

^ L. Pauling, J, Anier, Chem, 8oc„ 1031,53, 1307. 

* B. Hilckel, Z. Physik,, 1030, 60, 423. 


and Penney and Sutherland.** Summary 
reviews of this subject from special points 
of view have also been very recently 
published.**’ 

The causes for restriction of rotation can 
be classified into {a) steric forces, (6) 
multiple bonds, and (e) energy troughs. In 
general the mechanism for the restriction 
of rotation is that the potential energy 
between f lie rotating parts of the molecule 
is not independent of the angle of rotation, 
but changes with it. Let us take a simple 
case where the potential energy- angle of 
rotation curve has the shape shown in Fig. 1 



idaebd), with two energy minima a and b. 
At a particular high temperature, the kine- 
tic energy of the rotating parts of the mole- 
cule can be represented by the dotted line 
d'a' c'b' d\ Such a line will have a maxi- 
mum where the potential energy has a 
minimum, and represents a fully developed 
rotation. When the temperature is reduced 
the line of kinetic energy will sink, 

T M. Diinkel, Z, Physikal Ch. (R), 1030, 7, 81. 

» W. O. IVnncy, Proe. liny. Soc., 1034, 144 , 166 ; 
Proc. Phys. Si»c., 1034, 46 , 333. 

9 AY. G. Poniioy and CS. B. B. M. Sutherland, J. 
Chem. Phys., 1034, 2, 402. 

19 p.C. ITcnriquez, Chem, Wcekblad., 1034, 31 , 2. 

Fi. Hertel, Z. Elekirochem.% 1034, 40 , 405. 

H. Mark, Ibid., 1034, 40 , 421. 
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and at some low temperature there will bo 
points where the kinetic energy is zero 
(A, B, 0 and D). The rotation is then no 
more fully developed, and the points A, B, 
C and D represent inversion points. There 
will be now only oscillations about the 
minima a andi^. As all the molecules do not 
have the same temperature” at any instant 
of time, there will be a mixture of molecules 
with small oscillations, with large oscilla- 
tions, and with fully developed rotation. The 
intra-niolecular rotations will be quantised. 
The lower the temperature becomes the 
more the molecules with small oscillations 
will predominate; quantitatively this can 
be expiessed by the Maxwell- Boltzmann 
law of distribution. If the average oscilla- 
tions about a and h are very small, wo can 
speak of two isomers, rotation isomers” , 
the one characterised by the minirnuni a 
and the other by the minimum b. The 
velocity with which those isomers can pass 
into one another is determined by the 
energy levels e and d, and the ctiuilibriiim 
between them by the energy difference AC 
between a and b. 

Steric Forces. 

Hteric force is a better and more precise 
name given to the organic chemist’s mecha- 
nical concept of steric liindrance. From a 
large amount of systematic and semi- 
quantitative work,*"' chemists have come to 
the conclusion that in ortho-substituted 
diphenyl derivatives, the rotation of the two 
benzene rings is restricted not by the 
number but by the size of the substituents. 
The dipole moments of a series of simple 
di-substituted diphenyl derivatives have 
been recently measured" in order to study 
quantitatively the nature and degree of 
restriction of rotation. Weissberger 
believes that London forces of attraction 
between substituents even though of the 
same sign, come into play when they are 
near enough together, and thus contribute 
to the restriction of rotation. The question, 
however, is complicated on account of the 
still unknown nature of electronic shifts 
from one ring to the other. The existence 
of yet another reason for the reduction of 


A. Wnissbergirr.'i.ncl S. Mangnwald, Z. Physikal 
Ch. (Bj, 1033,20. 14S; Trann, Farad, Soc.^ 10.34, 

30 , 884. 

E. NaeHliagoD, Z, Phyaikal Ch. (B), 1034, 25, 
157. 

A. Weissbciger, Trafis, Farad. Soc.. 1034, 

30 , 862 . 


freedom of rotation in the diphenyls will be 
referred to later. 

Another case of restriction of free rotation 
by steric forces is to bo found in com- 
pounds of the typo Ca^, where a is a non- 
axial symmetric substituent of the type 
Cri.OII, OC 3 II,, CII^NO,, Cl[,Br, etc. It 
a complete free rotation ofsucirsubstituents 
about the four tetrahedral valencies of the 
central carbon atom were possible, then 
the moment of the molecule will not be zero 
b ut Av ill have a delinite value'" given by 
Vlja“t = 2 /iib where is the component of 
the gmup moment perpendicular to the axis 
of rotation. However since some of the 
compounds like 0 (Cl[ 2 Br)j have zero 
moment, and the moments of the other 
compounds do not change with temperature, 
it is generally concluded that due to lack of 
space for complete rotation or to the high 
intra-molecular fields, the groups in these 
molecules do not freely rotate but take up 
definite oriented positions.^* 

It would appear that free rotation is also 
annulled in the crystal state. The magnetic 
susceptibility measurements of Krishnan'" 
and X-ray studios of Hertel'” have shown 
that in di-, ter- and quater-phenyls, the 
benzene rings all lie in one line iixed in 
definite relative positions in the same plane. 
This phenomenon of fixing the rings in the 
crystal state shows interesting possibilities." 
Thus, m m' diplienyl, although it cannot 
occur as stable cis and isomers can be 
fixed by suitably crystallising the substance 
in these two isomeric forms. Probably on 
account of the still feeble forces between 
the two m m' substituents a trans form will 
be more exclusively obtained ; but a 3 3' 5 5' 
tetra subsMtued compound should bo 
capable of being more easily fixed in the two 
isomeric forms. Such an isomerism Would 
belong to the typo called " crystal lattice 
isomerism”, that has been particularly 
studied by HerteP^ and others in a different 
case of intor-inolccular compounds. 
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Intoresting in this connection is tlie prob- 
lem of restricted rotation about a single 
bond in a closed ring which does not seem 
to have been submitted to tlieoretical or 
otherwise quantitative investigations. 
Sachse'”, and Mohr^" have postulated a 
restricted rotation in the cyclohexane ring 
so that an alternation between the cin and 
trans forms of this compound is possible. 
From his electron interference measure- 
ments WierF' concludes that cyclohexane 
is an equilibrium mixture of the cis and 
trans, or what are more picturesquely 
called boat and chair forms. Tlie measure- 
ments by O. ilassel*^ of the dipole moments 
of cyclohexane derivatives have yielded no 
definite conclusions. Le Fevre,-'^ however, 
regards that the observed moment of 1 : 4 
cyclohexadione is in agreem(5nt with a 
dynamic equilibrium between the cis and 
trans forms : and K. L. Wolf-** has sought 
to explain the very high negative Kerr con- 
stant (-713) of paraldehyde on the basis of 
the eis and trans forms of the molecule. 

Multiple Bonds. 

The power of the double bond between 
carbon and carbon, or carbon and nitrogen 
to completely hinder free rotation about it 
so that only two stable equilibrium positions 
exist cis and trans, or syn and anti, is well 
known. The precise electronic mechanism 
which prevents the free rotation about the 
double bond has been worked out by Mulli- 
kan,” IlttckcF and Penney". However, on 
account of the considerable polarisability of 
the double bond compared to a single bond, 
this restricting power of the double bond is 
susceptible to strong modifications by the 
presence of substituents. The power for 
each specific case can bo expressed in the 
shape of a potential energy-angle of rotation 
curve, which will have a form shown in 
Fig. 2 with two deep and sharp minima 180° 
apart. The height of the energy barrier 
between them could be calculated theoreti- 
cally for some simple cases," or derived from 
various physical measurements. Thus from 
a study of reaction kinetics, in the case of 

« H.Sachse, Z. Physlkal Ch., 1802, 10, 203; 
ner.i 1800, 23, 130.5. 

*0 K. Mohr, J. PrakiUch Ch., 1018, 98, 315. 

“ R. Wierl, Ann. derPhysik., 1031,8, 559; 1032, 

13, 463. 

« O. Hassel, Trans. Farad. Soe., 1934, 39, 870. 

R. J. W. lioPSvpe, ibid., p. 874. 

» K. L. Wolf, Leip. VoHrage, 1920, 129. 


the fumaric and maleic acids HOjendahP* 
found a value of 15*8 k. cal. per rnol. and 
in the case of dimethyl maloate and fumarate 



> A nyle of rotation. 

Fig. 2. 

Kellcs and Kistiakowsky-" found a value - 
20*5 k. cal. Again from the fundamental 
twisting frequency for ethylene-'* the value 
of the energy barrier between tlie vis and 
trans forms could be estimatGd*^^ to be about 
30 k. cal. Fbert and Bull’" find that at a 
temperature of 300°C., this energy barrier 
could bo crossed over in the case of the 
symmetrical dlchlor ethyleiies. It was also 
observed that the cis form was the more 
stable of the two, the equilibrium mixture at 
this temperature consisting of 65% cis and 
35% trans, and the energy difference 
between the two was estimated as 530 
cal./mol. Although this result is contrary to 
what one would expect from the dipole 
forces alone, when other infiuences arc taken 
into consideration-'' such as the London 
attraction (dispersion effect) between the 
substituent atoms, and the polarisation of 
the flouble bond by the strong field density 
produced by them in the cis position 
(induction effect), it could be shown that 
the observations stand theoretically 
supported. In as much as the induction 
effect on the double bond for the cis 
compound is very pronounced, it will be 
interesting to co-relate this with the observ- 
ed***’ differences in the intensity and magni- 
tmle of the C-^C frc(iuencies given by the 
Raman spectra of these two isomers. 

2^ K. HOjcnilahl, Z. Phys. Chem.y 1021,28, 768. 

>5 M. Nellofl and G. B. Kistiakowsky, J. Amer. 
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Energy Troughs. 

In contrast to the double bond the charge 
distribution in a single bond has a rotation 
symmetry, and a completely unhindered 
free rotation should be expected provided 
there is no interaction between the sub- 
stituents or between the substituents and the 
carbon «*itom 8 . This ideal case is almost non- 
existent in the whole field of organic 
chemistry. Thus Penney'* has shown that 
even in the simplest case of ethane, both 
by tlic Il-L-P-S, and H-M methods of 
approximation, there will be free rotation 
of the (>^3 groups around the C-C axis on/y 
if the interactions of any 11 atom with tlie 
distant 0 and If atoms are neglected. 
When, however, the H-lf intoractionr are 
allowed for, the azimuth ^ around the G-0 
axis of one CII 3 group with respect to the 
other will appear implicitly in the H-11 
exchange integrals, and the energy will be 
no more independent of Tiie general 
form of the energy curve can have a number 
of maxima and minima or energy troughs. 
Koenig^^ has considered the dynamics of a 
very general case where the potential field 
has n maxima and minima in the range 
0<^<27r; and, Kyring'*^ lias calculated the 
coriiplcte shape of the curve for the case 
of ethane, and finds three maxima corres- 
ponding to three paired hydrogen positions 
and the accompanying three minima corres- 
ponding to the trans positions of the hydrogen 
atoms. The separating energy wall is only 
350 cal. /mol. so that at room temperature, 
where the mean energy RT ^ 600 cal./ mol. the 
molecule can go from one trough to another 
and execute a complete rotation. But if the 
temperature is lowered this should be no 
more possible, and the molecule can perform 
only oscillations about the energy minima. 
Eucken and Woigert'*^ have been actually 
able to show from measurements of molar 
heat over a largo range of temperatures 
down to 143°T, that at low temperatures 
ethane behaves as a restricted one dimen- 
sional rotator, performing only oscillations 
about a minimum energy point. IE a 
complete free rotation were possible then at 
these- low temperatures, where the other 
inner degrees of freedom are not yet deve- 

I[. I). Koeni^, Phys, Rcu., 1933,44, 6.57. 

s* H. lOyping, Amer. Chem, Soc., 1932, 54 , 
3101. 

*» A. Eucken and K. VVeigorl., Z. Physikdl Ch, 
(B), 1933,23, 205. 

0. Wagner, ibid. (B), 1031, 14, 160. 

L. Ebert, Leip. V'orlratje, 1029, 44 . 


loped, the specific heat should be 6 + 1=37 
calories, while actually it is of the order 
7-4: this excess is due to the oscillatory 
motion which has two degrees of freedom 
one for the potential energy and another 
for the kinetic energy. By a simultaneous 
comparison with the specific heat of ethylene, 
where tiicrc is no inner rotation possible, 
the increase in specific heat over a free 
rotating model can bo quantitatively 
accounted for if the potential energy barrier 
is taken as 350 cal./mol. a value which agrees 
beautifully with that calculated by Eyring. 
At room temperatures only about 50% of 
the molecules have any inner rotation, and 
among them 45% have quantum number 

1 (Le,, oscillation) and 5% quantum number 

2 {i.e., free rotation). 

In the case of substituted ethanes, the 
energy curve will be more complicated, the 
energy minima being of dificrent deptlis 
and occupying different positions. An 
instance where this curve has been worked 
out in some detail is that of symmetrical 
dichlorethane.’*^ The calculated relation 
between the distribution of the molecule 
into its various energy levels, and the 
eifectivo dipole moment at dilTcrent tempe- 
ratures,”'^ has been substantiated by careful 
experimental work,”” and vice versa, from 
the experimental values of moment, the 
magnitude of the in tra- molecular forces 
have been estimated. A considerable volume 
of work has been turned out regarding the 
possible degrees of rotacion inside molecules 
and their bearing on the observed dipole 
moments, ever since the first papers on this 
subject were published by Ilojcndahl and 
Williams.” 
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The existence of oscillations about a 
position of minimum energy has also been 
substantiated by X-ray interference dia- 
grams.'*** Evidences for such positions of 
minimum energy seem also to .be obtained 
from the Ttaman spectra of a number of 
molecules, and are neatly marshalled out 
in one of Kohlrauseh’s recent reviews.'**' 
TTowever, tlie possibilities of these physical 
measurements to yield more quantitative 
informations regarding the intra-molc- 
cular rotation, liave not been completely 
investigated. 

Wiien the two rotating parts arc suffi- 
ciently separated as by introducing a 
benzene ring between tliem, the energy 
barriers can be smoothed down, and complete 
rotations made possible : such instances 
are to be found in />-xylyleno dieliloride, 
p-quinone dimethyl ether, etc.'*" 

If there are more than one substituent 
in each of the metliyl groups of ethane, 
there will be in general three pronounced 
energy minima, with appreciable energy 
barriers, and at low temperatures there 
will be a mixture of three rotation isomers, 
eharaeterised by three eipiilibriiini positions. 
Wolf'" has shown that such rotation isomers 
exist in th<» ease of tartaric acid and di- 
benzyl derivatives, wliich are symmetri- 
cally substituted (d.hane compounds of the 
type 

h- 

In the meso form of tlicso compounds the 
substituents a, b and e are so placed tliat 
all three can simultaneously occur in the cis 
or iratkH positions, wliile in the optically 
active form they cannot do so. If a 
eomplete free rotation were possible about 
the 0-0 link, botli forms of the molecule 
will have identical moment. As this is not 
tlio case, and the active form has in general 
a higher moment (at the ordinary temper- 
atures) than the meso form, it is obvious 
that ill the latter the molecule tends to got 
fixed more in the completely iram position. 
Thus at T^O, the meso form will bo fixed in 
this position, and the moment will be zero, 

F. Erhardt, PhyaiktU Z„ 19:12,33, 005. 
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while for the active form the moment will 
be a finite value— (since all bans positions 
cannot simultaneously occur). As the 
temperature is increased, on account of the 
fact that In the meso all the cis positions 
are simultaneously possible, the . moment 
will reach a higher maximum than the cis, 
and the two curves representing moment vs. 
temperature will be separate and cross each 
other at some particular point. If we 
regard each form io consist of three isomers 
in equilibrium, with difTerent optical rota- 
tions, then as tlic temperature rises the 
ratios between the isomers will shift and 
thus also the total optical rotation. 
Now, Lucas'- has shown that in order that' 
the rotation vs. temperature curve should 
have a maximum there should be at least 
three isomers present. In the case of ethyl 
tartrate an actual maximum has been 
observed. Further measurements on change 
of TOt.ation with concentration also support 
the existence of tlireo isomers. These 
evidences are, however, not altogether 
quantitative, as the inlluence of solvent, etc., 
have also to be taken into consideration. 

Recent ideas regarding several possible 
canonical sfructures for one and the same 
molecule existing in a state of quantum 
mechanical resonance^* have raised in- 
teresting possibilities, as certain bonds which 
are single in the ordinai 7 strueiures are 
double, in some others and thus acquire in 
part the propiutics of a double bond and 
vice vemi. Problems connected with this 
have been recently discuss(»d by button'* 
and Zahn‘\ Sidgwick*'* has, however, 
questioned the validity of some of 
the assumptions made although they may be 
maihematically correct. Another result of 
the resonance or the inteiTeronce between 
the electronic clouds of a pair of singly linked 
atoms is t he possibility of preferred angular 
positions, such as thi^ highly uii symmetrical 
skew structures postulated by Penney and 
Sutherland"’ for IT-jOj and NJI.,. 

An interesting “possibility of the intra- 
molecular rotation is the resulting shape of 
longcliain molecules containing a scries of 
C — 0 links. If there arc two ilipoles, each 
of niomcni; m, at the two ends, one end 

** 11. liuras, Tratia. Farad. So**.. 19.30,26, 118. 
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moment can set itself in any direction in« ments with 1,5-diGhlorpentane^'' show that 
dependent of the other, and the resulting in this case the distance between the end 
moment of the molecule will be ^2 m irres- chlorine atoms cannot be dehned. 
pective of the number of links above a certain Much of the above review shows how 
limit. This has been experimentally general is the phenomenon of intra-inolecular 
observed.^' Recently Kuhn^** has calculated rotation and how our ideas about it are still 
the shape of such molecules to be that of a very qualitative. There is certainly ample 
bean the ratio of whoso axes are 6 : 2*3 : 1. scope for precise and quantitative investiga- 
Furthcr the electron interference measure- tions in this field. 

Study of Plant Tissue Fluids.* 

By B. Sastri, m.sc., a.i.c. and M. Sreenivasaya, n.A., f.i.i.sc. 


Indian Instiluie of 

OlIKMICAL TNVIOSTIOATIONS. 

A CHEMICAL study of the plant sap 
usually consists of a proximate analysis 
of the more important constituents, like 
total solids, total ash, total and amino 
nitrogens, sugars and ash constituents 
particularly P, K and Ca. Tn special cases, 
a determination of some definite constituent 
pertinent to the investigation, is carried out. 
In a study of the nature of rust resistance in 
wheat, Newton and Anderson"^ have 
determined tlie phenol content in the press 
juice of wheat plants varying in rust resis- 
tance. Link and others*'® have determined 
protpcatechiiric acid in the pigmented 
variety gf onions, which is reputed to resist 
the fungus disease known as the onion 
smudge. Power and Chesnut"” have 
examined the odorous constituents of the 
cotton plant, ammonia and trimethyl amine 
as the possible attractants of the boll- worm. 
Those varieties of cotton whoso content 
of these constituents is low, are the ones 
more resistant to the attack of the boll- worm. 

For most of the routine estimations, the 
centrifuged sap can be directly employed but 
for the estimation of certain constituents 
like sugars, phenols, a suitable metiiod of 
clarification has to be adopted, with a view 
to eliminate substances interfering witli the 
reaction. Immiscible solvents like ether or 
chloroform can bo employed for extracting 

Jj. Kbort and K. Tiojcndahl, Z. Phyalkal Ch. 
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the constituent from the sap ; sometimes a 
preliminary separation of the associated 
impurities by precipitating tliem out with a 
miscible solvent like alcohol or acetone faci- 
litates subsequent processes of purification. 
This is elegantly achieved by absorbing the 
sap on a iiltor pad or pulp"' and extracting 
the impregnated mass witli alcohol or 
acetone. 

There are other physical methods of 
fractionating the sap into groups of con- 
stituents, wliieh are helpful in the isolation 
of certain constituents; ultra- filtration, 
for example, will efiect a separation of the 
sap roughly into two portions, the filtrate 
containing mostly the crystalloidal coiisti- 
tiients of the tissue fluid. The advantage 
of such a fractionation lies in the fact that 
both the ultra-filtrate and the residue are 
obtained in a "pure” state without any 
admixture of adsorbents, solvents or salts. 
Electro-ultra-filtration also can be employed 
with advantage in many instances, to en- 
sure a grcc^ter rapidity of separation. The 
application of such colloid chemical tech- 
nique has not been extensively employed 
in a study of the plant tissue fluids. 

A line of investigation which has received 
little attention is the assay of the tissue 
fluids from the viewpoint of its dynamic 
nature. It is determined by the presence 
of the reactive .groups on the one hand, and 
the agents catalysing certain reactions on 
the other. The reactive groups, aldehydic, 
kctonic, amino, sulphydryl, hydroxyl, phe- 
nolic, carboxyl, can easily bo estimated 
chemically while tlie ^existence of the bio- 
chemical catalysts present in the fluid is 

B. Wiorl, Ann. der Phye., 1031, 8, 621, 
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revealed througli a study of the enzyme 
make up of tliesap.^^** 

Colloid Chemical Investigations. 

Colloid chemical studios of plant tissue 
fluids open out a new fleld of investigation. 
The most comprehensive investigation which 
has been conducted is in connection with 
the study of drought resistance*'^^ and winter 
hardiness"' in plants. Particular 


attention should be drawn to the systematic 
work of Gortner, Newton and others in the 
iield. Newton'^" has studied the gold 
number of colloids in plant tissue fluids in 
the course of dialysis. The question of 
hydration of colloids in plaut juices is a 
problem which has aroused wide interest 
in the field of plant physiology and this 
important and extensive subject should be 
dealt with in a separate review. 


The Origin of the Santra Orange. 

By S. S. Bhat, M.Ag. 


rpfTE Santra orange is perhaps the most 

important table variety of citrus in 
India, its cultivation being chiefly concen- 
trated in the Central Provinces and parts 
of Western India — more than 10,000 sucres 
being under its cultivation in these tracts, 
it is a loose-skinned orange of the Tangarin 
type, and was for a long time accepted 
in this country as Citrus aurantium. The 
description of King orange {Citrus nohilis) 
of Cy'alifornia seems to agree well with 
that of Santra. As there aic other types of 
loosc-skinnc'd oranges like Ladu and Karla 
growing in this country and closely related 
to Santra, it is difficult to say which of them 
is exjMftly the King orange. After a careful 
study of the various systems of classific^ation 
of citrus fruits ollercd by dilTerent authors, 
Cheema and Bhat^ have assigned to Santra 
the place and name of Citrus nobiliH, Lour, 
var. deliciosa Swingle. 

Like the other varieties of citrus, the 
Santra seems to have originated somewhere 
in Southern and Cochin China. Citrus 
varieties are even at present found in a 
wild state also at the foot of the Himalayas 
in the north-eastern part of India.' There 
are references to these fruits in the ancient 
Sanskrit literature. The very word Santra 
might have been derived from the.Sanskrit 
word sam meaning ‘ weir, and tri (^) 
meaning, ‘ to float *, the whole word ‘ Santra ’ 
meaning one that floats well. The fruit 
floats very well indeed in water. The 

Sastri and Sreenivnsaya, Ensfimen of thi 
sandal leaf in health and disease (unpublishod). 
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fruits were possibly observed coming to 
the southern parts floating in rivers 
from the wilds at the foot of the 
Himalayas. Hence the name Santra or 
the floating fruit seern.s to have been 
given to it in the earliest times as soon as it 
came to the notice of the ancient Sanskrit- 
knowing Aryans. The other word Narangi, 
which is another popular name of this fruit, 
is perhaps similarly derived. Narangi is a 
corruption of the word “Nagaranga” 
Naga means red lead in Sanskrit. 
Arangama or aranga means one that beeoines 
visible. Both ihese words on joining form 
the word nagaranga, and moan one tliat lias 
the red lead eoloilr and tiiat becomes visible 
or floats. Bolli the words santra and 
nagaranga or narangi are descriptive. Tlie 
application of descriptive words to objects 
ill Sanskrit is almost universally traditional 
as in Latin. Further, names of oranges iii 
the original Khasi languages arc words like 
Vsoh niamtra, IJsoh sim, Usoh mianger, etc. 
These words do not seem to bear any rela- 
fiioii to tile word santra. However, it is 
perhaps possible to derive the word santra 
from the word J/soh niamtra. If the first 
Letters of these two syllables ‘ V ’ and ‘ ni ’ 
are dropped, what remains comes to be ‘ soh, ’ 
awl ‘amfm’. Now joining these two latter 
syllables, a word like ^sohamtra', ^sontra' 
or ‘ santra ’ may be formed. Excepting this 
very doubtful likelihood, it seems, therefore, 
more probaLle that the word santra must 
liave been a name given to the fruit by tlie 
Sanskrit-knowing Aryans. Bonavia suggests 
the derivation of the word santra from the 
word Shans, who were rulers in Assam about 
the beginning of the Christian era. This 

Newton and Martin, Can, J, Res,, 1930, 3, 

330 , 
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suggestion Ats in well so far as the first part 

* san ’ is concerned. But how a syllable like 

* tra ’ came to be affixed is not at all explain- 
ed. It seems therefore possible 

(1) that these words santra and narangi 
were non-existing before the fruit was 
known to the Aryans. The Chinese and 
the Khasi languages have their own 
distinct vernacular names for these fruits ; 


(2) the fruit was existing in the north- 
eastern parts of India before the Aryans 
came there; 

(3) the fruit must either be indigenous 
in the north-eastern parts of India, or it 
must have been introduced there from 
the neighbouring countries on the East, 
in prehistoric times. 


Letters to the Editor. 


Elimination of Bias due to Selection. 

As correlation methods arc being used now- 
a-days to a much greater extent than before 
for forecasting, say, the rainfall or tempera- 
ture at any place or even the amount of 
wheat grown in any particular area, a 
problem, wliich is often overlooked by fore- 
casters, has become somewhat important. 
The problem arises in the following manner. 

When we want to select some factors for 
forecasting a quantity, we often take a 
number of factors, correlate each of them 
with our forecasted quantity and select out 
of these factors two or more factors whicdi 
give the highest C.O, (written in short for 
correlation coodicient) with our forecasted 
quantity. In testing these selected O.O.’s 
for significance, some forecasters apply the 
usual tests for significance, overlooking the 
fact that these tests are meant only for 
O.C.'s selected at random and not for C.C.’s 
so deliberately chosen as these. In these 
latter cases Walker's test' has to be applied. 

Now, all that Walker's test tells us is 
whether our selected C.C.'s could have been 
obtained by mere random chance from 
populations of which the G.C. p is zero. 
By random chance” is meant here either 
Walker's level of significance, vis,, o0%, or 
the 5% level of signilicance suggested by 

B. A. Fisher. If the selected C.C.’s could 
not have been obtained by random chance 
from populations in which p-d), the C.C.’s 
arc considered significant, and the selected 
factors are used to give a forecasting formula 
in the usual manner. 

The forecaster is also very much interested 
to find out the approximate value of the 

C. C.’s of the various populations from which 
our selected C.C.’s are samples, in order to 
determine, at- least qualitatively, the amount 


of reliance that he can place in his factors. 
For this purpose he will have to apply 
Norrnand’s Performance Test.- ITufortu- 
natcly ho will have to wait for a number of 
years for the ac*cumulation of data before 
he can use the Performance Test. As this 
Test is thus not of immediate use, a method 
has been discovered by which it is possible to 
eliminate the bias due to selection from each 
of the selected C.C.’s and thus get values 
which are the least values of the corres- 
ponding p’s of the populations either on 
Walker's or Fisher's level of significance. 
Full details of the method are given in a 
paper which will bo published elsewhere. 
Only a gist will be given here. 

Let p be the C.C. of the population from 
which m random samples of n values each 
are drawn and let the C.C.’s bo worked out 
for each sample. Suppose we select (Z+1) 
highest C.C.’s of which let the lowest value 
be r^. Lot p bo the chance of obtaining a 
C.C. numerically less than r, in a random 
sample of n from the population. Then the 
chance of getting in the selected (/ hD C.C.’s 
no C.C. whicli is numerically less than 
out of in random C.C.'s is given by 

P _ 1 ... (p.* Y i- 

/>“■'?') ••• I 

where 1 -p. 

Although equation I is of the mth degree, 
in p it has only one real positive fractional 
root, which may be called the probability 
root. We can obtain the probability roots 
after putting and 0*05 in 1. Let 

these roots be denoted by p (0*5) and p 
(0*05j respectively. Wo can now find the 
value of p corresponding to p (0*5), and 
n. Let this value be denoted by p (0*5). 
Similarly we can find p (0-05). p (0-5) and 
p (0*05) are the frasf values of p's of the 


1 G. T. Walker, Mem. I ml. Met. Dept., 1914 
21f 13-15 ; S. B. Saviir and S. Gupal Ilaii, Iml 
Met. Depi.f Sci. Notea, No. 49, 


* C. W. B. Norraand, Q. J. R. Mel. Soc., 1032, 
58, 3-10 ; S. R. Saviir, Ind. Jour. Phy.^ 7, 
Part 1, pp. 27-34. . ' . 
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populations on the ftnd 5% level of 
significance respectively, which gave us 
(l+l) C.C.’s wliich are not numerically less 
than in m random C.C.’s. Tliese values 
will help tlie forecaster in forming a rough 
estimate of the amount of reliability he can 
place in his forecasts. As already mentioned 
above, more details will be given elsewhere. 

S. K. Savuk. 

Meteorological Office, 

Poona 5, 

September 14, 1934, 

Rectification Phenomenon in Pyrolusite 
Crystal. 

In the course of our investigations on the 
crystaUand- point rectification, we found that 
when ordinary mineral pyrolusite (MnO.,) 
crystal was dipped into mercury, alternating 
current was rectitied to a great extent. The 
source of the alternating current was a 1000 
cycle alternator (microphone hummer). 
When tested with steady voltages, the 
current- voltage characteristic curve showed 
a marked asyriiinetry. A typical character- 
istic curve is shown in Pig 1. The resistances 
as calculated from the curve for different 
positive and negative voltages are also 
illustrated in the same figure. The rectifi- 
cation ratio which is taken as the ratio of 
the diilcrence of the currents in the two 
opposite directions to the larger value of the 
current is also shown. The ratio decreased 
in this particular experiment with the 
applied voltage. The value was 50% for 2 
volts. 

The mercury used was ole<ancd after shak- 
ing it with dilute nitric acid in a mechani- 
cally shaking macliine for eight hours. 
After subsequently washing it in running 
distilled water, the pyrolusite crystal on 
drying was mounted so as to dip into the 
clean mercury. The crystals such as galena 
(PbS), iron pyrites (FeSg), bornito (CUj,S, 
CuS, FeS), magnetite (Fe.,OJ, molybdenite 
(MoS^) did not, however, show any such 
rectification effect, when similar experiments 
were performed under similar conditions. 

It should be made clear that the rectifica- 
tion generally observed with these crystals 
in combination with a pointed metal is 
reduced to zero, when the contact area is 
large. The pyrolusite crysfal dipped into 
mercury had, in our experiments, a very 
large contact ai'ca so that the effect observed 
could not .be attributed to the ordinary 
crystal-and-point rectification. When the 


same pyrolusite crystal was hchl between 
two electrodes of large area, there was no 
such rectification effect. 



The cause of this rectification seems to be 
associated with the layer of air between the 
surface of the crystal and mercury. This is 
yet a subject of furtlier investigation. 
Whatever be the cause, this promises to be 
of great practi(?al use. 

iS. If. Khastgik. 

Anil Kumar Das Gupta. 
Physics Laboratory, 

Dacca University, 

September ^3, 1934, 

The Band Systems of CaCL. 

TiiR speclnitn of the carbon arc fed with 
CaOl. has been measured on plates taken in 
the first order of a 21 ft. grating. These 
data together with those of Hedfeld* are 
utilised in analysing the bands. While 


* Zeii. fur, Phya,, 1931, 61, 010. 
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there is excellent agreement between the 
data of lledfeld and the present measure- 
ments, some of the bands measured by him 
do not really belong to the CaCl^ molecule. 

The bands consist of two systems one of 
which, the red system, is clearly due to the 
transition *77 -> *27. These involve two P 
and two Q heads and tlie system comprises 
only the A p ~0 and --1 sequences. The 
equation representing the Q, heads is : — 

V = 16094 . 6 + (36.3 • 76 d' - 1 • 16 1 ?'* + 0 • 001 ‘2 

- (360-81 v" - 1-Olti'- - 0-001 0. 

Tlie heats of dissociation for the *77 and “Z 
states arc found to be 4-60 and .3-46 volts 
respectively. This indicates that in tlie *77 
state of the molecule is involved the 
anomalous (Ip)' *P term of the Ca atom. 
The *27 state arises out of the (4s 4p) 
term of the Ca atom. 

The other, orange system, involves evident- 
ly a 27—27 transition. The final level of 
this system does not at all correspond to 
the final level of the red system. These 
bands degrade towards the shorter waves 
but the sequences degrade to the longer 
waves. Only two, A v — 0 and + 1 
sequences are developed. The following 
equation represents the heads 

V -- J6847-6 h (361-38 i;'-l-68i?'*-0-01.5i?'*) 

- (364-511;" - 1-16 e"* - 0-02O- 
This gives for the heats of dissociation of 
the upper and lower states, 1-53 and 1-52 
volts respectively. It can be shown that 
the upper 27 state arises out of the (4s 5s) 
term of the Ca atom and the lower from 
(l 8 4p)“P® term of the Ca atom. This latter 
level should apparently be identical with 
the *27 state of the red system. However, 
the discrepancy not only in the vibrational 
constants but also in the heats of dissocia- 
tion points to a different 27 level for the 
final state of the orange system. The ultra- 
violet system has not been dealt with. 

Details will be published elsewhere. 

K. K. Asuwni. 

Physics llesearch Laboratories, 

Muslim University, 

Aligarh, 

September 27^ 1934, 

Additional Bands in the Band System, of 
Sulphur. 

On measuring my plates of the emission 
bands of sulphur produced in a discharge 
tube containing sulphur vapour in the 
presence of Argon, a few bands not previ- 
ously recorded, havii been observed. No 


bands could be traced to wave-lengths 
higher than 6612-3 A. All bands from this 
wave length down till 4136 A possess in the 
main, three heads, the strongest of them 
agreeing in wave-lengths with those of such 
of the bands as are also recorded by Fowler 
and Vaidya.* The following newly recorded 
bands At in the scheme of vibrational 
analysis given by those authors and thus 
form part of the already known system of 
the 8 .. molecule : 


(v'v") 

Aair (intj 

V (vac) 

0.32 

6612-3 (8) 

15110 

8.31 

6545-0 (7) 

15275 

7,30 

6476-3 (5) 

15437 

0,31 

0382-7 (10) 

15063 

8,30 

6316-7 (0) 

15827 

7.20 

6251-5 (8) 

15003 


R. K. Asundi. 

Physics Research Laboratories, 

Muslim University, 

Aligarh, 

September 27 j 1934, 

Influence of Dissolved Electrolytes on the 
Constitution of Water. 

Ramakkisuna Rao^ hak recently suggested 
that the changes with temperature in the 
distribution of the intensity of the three 
components of the Raman baud of water at 
3610 cm." S 3413 cm."‘ and 3195 cm."* maybe 
explained on the hypothesis that water 
consists of three types of molecules repre- 
sented by (ITjO), (ITjO)jj and (II 3 O);,, to 
which arc attributed the above three 
components, and the changes in the relative 
proportions of which bring about the above 
intensity changes, lie also suggested that 
the effect of dissolved electrolytes on water 
may also result in the formation of hydrates 
by the association of the molecules of water 
with the ions of the solute. 

The above hypothesis was put forward on 
the basis of work with only a few electro- 
lytes at a few concentrations. With a view 
to investigate how far this is applicable in 
general to all electrolytes at a large number 

* Proc, Roy, Soe,f 1931, 132A, 310. 

1 Proc, Roy, Soc,, 1031, IMA# 480.. 
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of concentrations, the author has, 'by a 
study of the changes in the structure of the 
Itaman band of water, made a systematic 
investigation of the behaviour and consti- 
tution of water under the influence of several 
typical electi*olytes dissolved in it. The 
results, which appear to confirm the above 
hypothesis, arc given below. 

The Itaman band for water in solutions of 
electrolytes is invariably sharper than for 
pure water, the maximum of the band being 
nearly in tlie same position as that attri- 
buted to the (HyO), molecules. 

With aqueous'^solutions of the few electro- 
lytes that dissolve up to 8N and above 
(nitric acid, sulphuric acid, sodium nitrate, 
lithium nitrate and chloride have been thus 
far studied), the band gets sharper with 
increasing concentration of the electrolyte 
and shifts as a whole towards greater 
frequency. Also the portion of the intensity 
curve .for the water band on the smaller 
frequency side, attributed to the 
molecules, becomes less convex with 
increasing proportion of the electrolyte. 

With hydrochloric acid, however, an 
anomalous result was observed, the band 
being sharper at the lower concentration, 
8N, than at 11 'TN, the shift of the maxi- 
mum of the band also being in the opposite 
sense to that observed in the other cases. 

All these results go to indicate the extreme 
stability of the double molecules (TT^O);., 
and the comparative Instability of the other 
two types, triple (ll:iO )3 and single (UnO), 
in solutions of electrolytes. 

Whereas there is a progressive sliift 
towards larger frequency in the water baud 
in solutions of electrolytes at the same 
concentration, as we pass from lithium 
chloride to sodium nitrate and from hydro- 
chloric acid to sulpliuric and nitric acids, 
these dilforences tend to vanish wlien the 
water content in them, and not the amount of 
the electrolyte, is equalised. This observa- 
tion goes to indicate that the change in water 
equilibrium between mono-, di- and tri- 
hydrol is the more probable cause of the 
effects observed, and the differences, though 
minor, that still persist at the same water 
content in the electrolytes studied may bo 
either due to a change in the water equili- 
brium to different extents in the different 
cases, or to a difference of hydration in the 
several oases, or, what is more probable, to 
the simultaneous existence of both. 

The cation appears to exert little influence 
on the behaviour of the solvent, as can bo 


ISS 

inferred from the similarity of results 
obtained with acids and salts. 

The intensity curves of the water bantl in 
solutions of sodium nitrate are in general 
sharper than those for nitric acid, even 
when tlie latter is taken at a much higher 
concentration. This result may be partly 
due to tlic formation of more complex 
hydrates and partly due to the superposition 
of the NO^Oll band at .3120 cm.~' on the band 
due to water in solutions of nitric acid. 

The results obtained by the author, 
therefore, go to show that the effect of 
dissolved electrolytes on the constitution of. 
water may bo partly to change the water 
equilibrium between mono- di-, and tri- 
hydrol, and partly to cause an association 
of the water molecules with the ions of the 
solute resulting in the formation of hydrates, 
the extent and complexity of wliich seems 
to be different for different substances. 
With the work so far done it is diflicult to 
say more exactly how far each of these effects 
contributes to the results observed. A 
detailed report of these investigations' has 
been communicated to tlu; Indian Journal 
of Physics, 

C. Samuasiva Rao. 

Andhra University, 

Waltair, 

September^ 


Change of Resistance of Cobalt in 
Longitudinal Magnetic Fields. 

Duk to the difliculty of obtaining the metal 
in suitable forms, a complete study of the 
change of resistance of cobalt in longitudi- 
nal magnetic fields had not been maile so 
far. The transverse effect alone had been 
studied by earlier workers/ the metal being 
used in the form of thin films deposited on 
glass or some other surface. The only 
earlier worker who observed the longitudinal 
effect ill cobalt was Paul McCorkle." His 
curve for cobalt goes on increasing continu- 
ously and does not show any tendency to 
saturate even up to a Held of about 1200 
gauss. The resistance of nickel or iron 
increases in longitudinal magnetic fields, 
ultimately reacliing a saturation value. This 
is a well-known fact verified by a host of 
observers, including McCorkle himself. His 

1 J. G. Beattie. Phil. Mag,, 1808, 45, 243. 

L. Grunmach, Ann. der Phya., 1007, 22, 141. 

2 P. McCorklo, Phya. Rev., 1023, 22, 271. 
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result for cobalt therefore is surprising and 
needs confirmation. 

The writer has inside a thorougli study of 
the longitudinal ofTect in cobalt, using thin 
strips of the metal cut from sf plate, certified 
by the makers to be of 9.5 per cent, purity. 
It has been found that the resistance does 
saturate, and also shows hysteresis. In the 
following table are given the values of the 
perecmtagc change of resistance of cobalt in 
longitudinal magnetic fields. The inagnetie 
field is increased gradually, and when there 
is no further change of resistance, the field 
is gradually decreased and brought back to 
zero. It is found that the resistance of the 
metal is now greater than the original 
resistance. 


Tahlk I. 


Increasing 

fields 

Percentage 
change of 
resistance 

Decreasing 

fields 

Percentage 
change of 
resistance 

0*0 gauss 

0-0 

0-0 gauss 

0-08 







20 


0-07 

20 

.1 

0-15 

600 

fi 

0-36 

75 

11 

0-10 

700 

«, 

0-43 

440 

11 

0-41 

1020 

II 

0-55 

800 

II 

0-54 

1250 

11 

0-.38 

1300 

.1 

0-58 

1500 

> 

^ " 

0-58 

1500 

ii 

0-58 


Laboratory of the college, and the facilities 
afforded. 

Md. Suakf Alam. 

Physics Laboratory, 

Science College, 

Patna, 

October 3^ 1934. 


Smoke Pollution in Bombay. 

This investigation of smoke pollution was 
undertaken on behalf of the Smoke 
Nuisances Commission, Bombay. 

The following brief report (a fuller account 
with a new method of estimating the 
number of smoke particles will appear else- 
where) indicates the nature of variation in 
the number of smoke particles at various 
mill localities in Bombay. 

Some observations were taken in dry 
weather in April while a few were made in 
monsoon in July on suitable rainy days. 
The results at each centre were taken both 
in the morning and in the evening. 

April Results. 


Fcri^us- 
son lioiid 


Byciilla 

Bridge 


I ifilbangh 


Hewri 


Morning 28.30 mo 2060 2940 

Kvening 3050 2090 .3570 2780 


July hr^uUs. 


The intensity of magnetisation in the 
specimens of cobalt was also measured and 
it was found that the maximum intensity 
was attained between 1200 and 1300 gauss. 
Thus it appears that the change of resistance 
saturates at the same time as the magnetisa- 
tion. The eliange is always found to bo an 
increase, as is evident from the above table. 
The writer has also been able to obtain the 
complete resistance-hysteresis cycle of cobalt 
in longitudinal magnetic fields. Full details 
will be published elsewhere. 

This is for the first time that resistance- 
hysteresis has been observed in the case of 
cobalt. The fact that the increase of the 
resistance of cobalt saturates at the same 
time as the intensity of magnetisation, has 
also been observed for the first time. 

The writ»T is indebted to the authorities 
of the Patna Science College for permission 
to carry on the investigation in the Physics 


Fergus- Byeulla 
son Bond Bridge 


lalbaugh 1 Sewii 


Morning! 2260 2380 2210 

Kvening: ,302.3 .30.30* 2215 


1260 

1740 


*Thc miniber in each column represents the 
average number of smoke particles por.c.c. 

It is seen that on the whole the evening 
number of smoke particles is higher than 
the corresponding value in the morning. 

There is a difference between the evening 
results of April and July, and excepting the 
result marked (*), it is clear that the average 
number reduces by about 1000 to 1200 per 
c.c. in monsoon. This number may be 
attributed to smoke other than that 
of mills. There is no uniform variation in 
the morning results of the two months 
indicating that in the morning there 
may not be smoke other than that of mills. 
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Presidential Address— The New World-Picture of Modem Physics. 

By Sir James Jeans. 


a nt JAMBS JKANS tlftlivoi-od a liifilily thouRlit- 
^ provoking nddroRS at tin? Abordecn Meeting of 
tho British Aasuciaiion for the Advancnnif?nt of 
Hcioncc, taking as hia theino “ The Now World- 
Picturo of Modern Physics*’. Ih:? first coinmontod 
on thn happy auspices under which they had 
assembled, thn Scottish meetings liaving been 
traditionally snccnssfiil, but thc?re was the early 
death of Sir William Hardy which ho deplori?d 
and which he said liad cast a shadow in all their 
minds. After paying an eloquent tribute to the 
excidlont qualities of the departed, tlio lecturer 
proco(?dcd U} the subj<?ct of his address. In the 
lifty years* interval between the time wlicn one 
theoretical physicist — Tiord llayleigti -had occu- 
pied the chair and the present occasion wlien 
again thn presidentship had fallen to a theoretical 
physicist, tlio .scinnci? of physic-s had chniiged and 
developed beyond recognition. Tlio old explana- 
tions, based on an attempt to utidei'staud nature 
by moans of fnmi liar models, bad failed io cover 
tlie new facts and the iiiatiKMnaticnl formulae 
which reprnseTit<?<l the facts well showed thai tlie 
ex|danatioii was like a parable. The modern 
dilTlculties regarding the nature of tlie world were 
all diK? to tlie mistake of taking tiicse p«i rabies to 
represent the actual triitfi. It is a natural ien- 
ileiicy for man to prefer concrete facts to ahstrai^'t 
principles, but since nil measurement implies 
(lie comparison of one quantity with Miiother of 
similar nature, we could hecoine cognizant only 
of the relations which we ourselves discoveriMl, 
but tho essential iiatuiv of the tiiiaiit ity compared 
would bo beyond comprehension. Thus all our 
knowledge about observables would be miiiierical 
or matiieniaticnl in content wliile whatever we 
tliought wo kiuiw about unobservables would be 
pure ussuiiiplion. Tliat was the reason why the 
attempts of the nineteenth century physicists t«i 
explain the wave-nature of light by trying to 
pietTire the properties of the. ether leil to false 
conclusions. It was only the imagery that led 
people to expect a positive result in the Miclielson- 
Morley experiment. The null-result showed the 
error of taking this imag(M*y to he repivseni ativo 
of external nature. Since the general theory of 
relativity showed that tin? space-lime continuum 
could be twisted and warped as luiich as we please, 
even this continuum could not be itself part of 
Nature. Since all our knowledge comes through 
our senses it was but natural to postulate the 
existence of ** matter ” as a starting point for the 
effects which roaohed our senses, but this 
*• matter ’* is as unobservable as the ether. For 
example, earthquake waves affect our hfiusos by 
travelling along the surface of the ground but it 
is not right to assume that they originate in the 
surface. So also space and time or the space-time 
continuum might be the moans through which our 


senses are afTcctcd hut that would not prove that 
they were part of Nature. 

Tlinorelieal physics is no longer concerned to 
.study the Nowtfini.n.n !7nivi*rse which it once 
believed lo exist in it.s own right in space and 
time. It merely sets before itself the modest task 
of mincing to law and order the impressions that 
the universe makes on our senses. Its task 
resembles that of the iiiap-niaker who can 
ritprcsent different aKpec;ts of n region of the 
e;irth's surface by means of different projections, 
hut who does not make tlie niistaki? of taking 
the map to be the earth. Newtonian physics was 
like the map of a stnidl region in that it ropre- 
simted the rnolions of medium-sized objects 
correctly but failed to represent the inflnitelj|’ 
great .and the infinitely small. Tho new physics 
provideii a map of the whole univer.se * but 
.some iiropcrties of tlie sniall map, such 
as representation in time and space and 
the old dotenninisiii, could no longer be found 
in the larger on(^ ^ Jii.sf. a.s the inap-ninker 
requires different kinds of jna[)s to represent 
diifeivnt a«pi»ots of the earf li. tliijoretical piiysics 
provides two pictiii*e.s— tlic? particle picture* and 
tlic wave i»iclure. BohrV tlieory of the lij’drogeti 
atom sliowed that tlie particle picture was 
incori.sistuiit with Newtoni.'in delerminisin— tliere 
was no way of ])re(licting which ])arliculnr atom 
would suddenly change in energy and radiate, as 
Kinsteiii pointed out. lint even this picture 
f.Mled to rcpres(*nt the whole of experience. Then 
c.anie tin* wave picture ; t Ids gives a wave in 
ordinary space only for a crowd of electi*ons 
moving as in an eleetric current, but the picture 
extends to mom dimensions wlieii ot-lier pheno- 
mena have to hi* re[iri\senti(*d. It has not been 
possible to (;ombiijc the particle and the wave 
picture into one 'better representation ns we can 
combine tlie diff(*reiit kinds of map.s into a single 
globe. We cannot say wlicthor it is impossible to 
arrive at such a uni fled picture or it is some 
ifigra!n(?d habit of thought that is preventing us 
from milising it . 

Jn .spiti* of this lack of a unified ^presentation 
of the l/iiivei'se, tho relation between t he particle 
and the wave picture is definitely known. The 
more siorniy the waves at any point in the wave 
picture the likely we are to find a particle at 
that point in tin? particle picture. Yet if the. 
particles exist ed as points and the waves depicted 
the chances of their existing at different point-s of 
space —as .Maxwell’s law does for the molecules of 
a gas— then thn gas would emit a continuous 
spectrum instead of tlie line spectrum that 
is actually observed. Thus we liad better 
put our* statement in the form that the 
electron is not a point-particle, but that 
if we insist on picturing it as siich, then the waves 
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indicate the relative proprieties of picturing it as 
existing at the dilTerent points of space. But 
propriety rolatlvc to whnt? The answer is— 
relative to our own knowledge. If we know 
nothing about an electron except that it exists, 
all places are equally likely for it, so that its 
waves are uniformly spread throughout the whole 
of space. By experiment after experiment we 
can restrict the extent of its waves, but we can 
never reduce them to a point or indeed below a 
certain minimum; the coarsc-grainedness of our 
prr>bes prevents that. There is always i\ finite 
region of waves left. And the waves which arc 
left depict nur knowledge precisely and exactly ; 
we may say that they are waves of knowledge— or 
perhaps even better still waves of imperfections of 
knowledge— of the position of the electron. 

But there is one surprising situation hero ; the 
waves arc supposed not to he a plciiurc of our 
knowledge of Nature, but of Nature itself. That 
would mean that Nature was in our inindn and 
not external to the observer. The Nature wo 
study is not the object of our perceptions but is 
made up of those perceptions thonisolves. We 
are forced to this conclusion because whenever 
the particle picture comes into conflict wMlIi the 
wave picture the wave-picture has been shown 
by observation to be the correct one. Such is tlio 
case in 03. P. Thomson’s experiments on the. 
dilTraetion of electmns, or in the ])heuoiiienn of 
the leakage of particles tliKmgh a potential 
barrier. Wlion we retain the particle picture ami 
try to explain what peculiarity allows some 
out of a number of similar particles to get 
through the barrier, we will have to answer that it 
is a question of clianueor Fate. For example, 
when we picture light as a swarm of photons, it is 
difllciilt lo sec why a certain nimiber of them pass 
through a semitransparent obstacle, and which 
individual xdiotons are thus singled out. Thus the 
behaviour of any individual pliolon— whether it 
will lie reflected or transmitted— is indeterminate. 
But in the wave picture the question of the indi- 
vidual photon does not arise at all and hence the 
process is quite deterministic. Similarly, the 
principle of Pauli shows that an electric ciiiTcnt 
should not lie thought of as a swarm of idemtifl- 
ttble electric particles. If two electrons collide 
and go off in two different directions we liave no 
right to say tliat < ho latter electrons are tlie same 
as tiiose^ that collided. The determinism which 
npiieam in the now physics is one of waves and so, 
in tiie last resort, of knowledge. Wliere we are 
not ourselvf^s concerned we can say that event 
follows event ; where wo are concerned, only that 
knowledge follows knowledge. And even this 
knowledge is one only of probabilities and not of 
certainties. So itis impossihh* to decide whether 
our minds can change wliat is happening in reality 
OP wliether they cmly make it look dilTereiit. The 
probl^em of five- will will hence remain a debatablo 
question which cannot receive a definite answ’er. 
We cannot say that materialism is dead, but it 
po refined that it may be doubteil 
whether it may still be called materialism. The 
objective ami material universe of the Victorian 
scientist is sliowii to consist of little more tlian 
constructs of our own minds. But tlu? problem 
arises -'-why .should all our minds construct the 
same nature? Sir James Jen ns answers that 
it is probably because all our minds are parts of 
one whole, our individualism being merged in the 
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stream of life when we cease to view ourselves in 
space and time. 

Sir James then proceeded to show how the 
complaint that all our modern woes of unemploy- 
ment and competition were due to the indiscrimi- 
nate advance of science was not entirely well 
founded. Ho pointed out that the tragedy lay 
not in man's control over Nature but in the 
ab£cncc of moral control over himself. The 
remedy lies not in giving up science, but in 
extending its methods to other walks of life, by 
means of the science of psychology for instance. 
If economic depression and unemployment arise 
from rationalisation and scientific efliciency, 
science also provides new avenues of employment 
by creating new industries. It is certainly safer 
solve the problem this way than to scrap 
science and sit patiently waiting for the cata- 
strophe due to increase of population to come to us 
in the form of war, famine and disease. Nor is it 
right to decry pure science, for no investigator 
knows bofornhanil what discovery he is going to 
make and in what way it can be applied. If 
pure science is stilled, applied science will bo 
nipped in the bud. So Sir James concludes by 
exhorting all thinking men and women to ponder 
and decide whether it is better to risk the fate of 
that over-anibitiuiis scientist Icarus, rather than 
resign ourselves without an effort to the fate 
which has befallen the bees and ants. 

Mathematical and Physical Sciences. 

PreAtide.nt: Prop. If. M. MA(d)o>rALD, O.B.F., 
liL.D., F.K.S. 

“THEORIES OK LIGHT." 

Thk early tlioori<‘s of light starteil on I he basis 
of a comparison with f lie way in which our otiier 
senses are afTecled. One vi(»w advocated by 
Empedocles took a hint fiom the sense of smcfl 
and iin^inod light to be sonic sort of emanation 
of patiicles from the liirtLiiious body ; the other 
put fonvard by Aristotle compared light with 
sound and regarded it as undulations generated 
by the souree. These views were revived in a 
more definite and quantitative form by Newton 
and lliiyghens respectively. The ease with 
W'hich the corpuscular theory accounted for 
rectilinear i^.iipagation and Newton's authority 
conspiiful t<o l)ring this tlieory info general accept- 
ance until the beginning of the nineteenth century 
when Young showed how the wave-theory coulil 
b<‘ made to yield an explanation for tlie formation 
of shadows. The phenonuma of interference, 
dilTraetion and Yiaiticiilarly of iiolarisation were 
seizes! uj)on by Fresnel to establish the wave- 
theory on a secure foundation. Fresnel and 
Young w'ere able to show that the light disturbance 
was propagatcxl /is transverse waves and Fresnel 
succeeded in explaining the optical properties of 
crystallinci media and also the distribution of 
intc^nsity and the poiari alien of the reflected 
and refracted beams — a problem which had 
only found an ud /toe qualitative explanation in 
Newton's hypothesis of fits of easy reflection and 
easy transmission. 

Now began a series of researches with the 
object of deducing the propcities of the light-waves 
analvticolJy from hypotheses as to the nature 
of the medium — ^the luminiferous aother — which 
transmitted the luminous distuvbanoet Oauohy 
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was the first to develop sucli a theory ; later on 
(Ireen discussed the problem from a mor'o general 
viewpoint, only assuming that the mutual action 
of portions of the elastic medium wem such tliat 
they possesHCMl a work function. lie sliowod 
that this function involved only twr) constants 
in the case of isotropic liotnogeneous bodies and 
that the velocity of pinpagation of normal waves 
must be infinite if the Tiiediiim is stable. The 
difference betweem two isotropic iiomogc^neous 
media is assumed t<j be a dilTerimce in their 
densities and formula- are obtained agreeing with 
those of Fi'esnel accuratedy in the (rase of waves 
polari.-ed in the plane of incidence, and appmxi- 
mately in the ctisc* of waves polarisecl per- 

S endicular to this plane, (irc^en also assumed 
fiat the light vcictor wius p(M‘pendicular to the 
plane of polarisation in agreement with Fresnel 
while Cauchy had assuiiicd it to be in tliat plants 
In these inve^stigations (Irec'ii used a geneml 
dynamical iiiidhod due to l<agrange and extend- 
ing it to the case of crystalline nuMlia lie sliowod 
that in order to arrive at Fit^snel’s rc'sults one 
had to assume extraneous foi‘C(‘H. Cauchy also 
came to the sanu^ conclusion that, an elastic solid 
medium which is sclf-coritainiMl and frcHi from 
external constraints cannot account for the 
observiMl facts. Various modifications of lids 
theory w'cM’e advanced, for example, by liOi-d 
Kelvin, but tlio final upshot of it ail was to show 
that the elastic solid theory could not give Fivsners 
results without fui*lh(»r hypotlieses and that 
agreement with h^i*esners ivsults m(*ant agivenicnt 
with nature. 

The n(ixt important, advance was duo to Faraday 
who allowed that tlie idane of polar! -nation is 
Kitat^^d by a iiiagnetie Held. Faraday's views 
about light show liis k(um scientific acuiutm and 
aiv neaivr l<j modern ideas than even Afaxweli's 
tho(.)ry. Faraday thought that llie assumption 
of an adh(T was not esscmtial for understanding 
light ivav('s ; they according to him a '•high 
species of vibration in tlie lines of foivc”. (The 
modem view following upon the llelutivif y theory 
alscj discanls an letlior and contemplates vibra- 
tions of the electric and magnetic vectors without 
any thuuglit for a iiiedium.) Maxwell on the 
other hand attemjded a dynamical lh('ory based 
on the properih's of an rether which behaved like 
an isotropic dielectric and whicli was assumed 
to bo' able to possess both potential and kintdic 
energy, lie put the laws of A in fie n* and Faraday 
into a general nuitheiiiatical foi'iii and obtained his 
famous equations, lie also rcqdaced tlie expi'es- 
sion for the oiectrokinciic energy by one which 
giv(!8 the energy in terms of the magnetic force, 
by a tirocess of integration by parts wherein 
the surface integral is neglectcMi on the gitmnd 
that at great distances it tends to zeio ; but 
in this he ovci'lookiHl the fa(;t that the law of 
variation of a ' magnetic field witli distance is 
not the same when the field is varying as when 
it is steady. Tlowevor, this expnission is not 
used in deducing his equations which ai'e thus 
unaffected. According to Faraday, however, it is 
not the author that pc^rvades all space but tlie 
forces of the atomic centres pervade all bodies, 
and it is the vibration of the lines of force and 
not that of the parts of the aether that i-^ 
r^ponsible for the propagation of clcctro-magnetic 
disturbance. Tlie consequence of identifying light 
waves with electro-magnetic disturbances was to 
enable the velocity of light to be determined by 


finding the ratio of the electro-magnetic and 
elcctfosiatic units of electric force. 

Consistently with the above, the effect of 
material media can be represented by electric 
and magnetic currents throughout the space 
(X^cupiod by the niatei'inl medium and these 
(‘h>ctric and magnetic eurrents may be supposed 
to lie due to tlie motion of electric charges and 
magnetic partich^s, i.c.. tlie medium can be rcplaccil 
by ^ a distribution of electric and magnetic 
oseillaloi's. Wlum an electro-magnetic disturb- 
ance passes ihiough suc^h a nuMlium the motion of 
the oscillators is disturbed and under certain 
conditions small oscillations will be set up about 
steady states of motion. The material of the 
medium may be considc^red to be transparent to 
such wavcfs as set up only small oscillations, f.c., 
tliosit wlinse freqiicMicy is not. near the natural 
fifsiiiencics of the oscillator's. Fresn(*rs results 
for the intensity and polarisation of the reflecteil. 
and Infracted vravess as w'oll as his results for 
crystalline media can be obtained on this view 
without furl h(»r hypothesis. Faraday’s results for 
tlie rotation of the plane of polarisation also 
follow immediately. 'Phe view also shows tliat 
tli(M*e are ranges of frequencies for which a medium 
is transparent and oilier ranges for which it is 
not transpai'cnt. The calculation in the case of 
th(«o latter frequencies involves additional 
hyiiothcses. 

The above theory is not a im^chanical theory 
in the sonsi^ that a iriachino can ho cormtructed 
wliose motions if'fteiuble those of light. The 
form of the olectrokincdic - eneigy function leails 
us to doubt wliethor all time rates of change 
can be r(‘pr(»sente(i by the motion of points in 
spiu!(\ We may have to contemplate time rates 
of change whicHi do not involve changes of position 
ill space althougli they satisfy the laws of 
dynamics. \ pos.sib]e hypoMiesis is that physical 
phenomena an; due to the interaction of time 
rates of change which sat.i.sfy t in; laws of dynamics. 
Tlu; l.agrangian function will t lKm be a homogene- 
ous (piadratic function of all liie time rates of 
change;. In pr-actice some of these rates are 
observed while others arc not ; the experiment- 
ally diMluccd Jjagrangian function will then be 
a modified one, not involving the unobserved 
changes. 

Chemistry. 

IWvsUhnl : Pkof. T, M. F.Jt.S. 

** PHYSICAL METHODS IN CHEMISTRY." 

In Ills Fi'csidenlial Address to the (HiLMidstry 
section Prof. T. M. liinvry lias taken for his sub- 
ject Physical Metlioils in Cli(?inistry ". Such is the 
signiiicatioe of this topic at the |)res(mt times that 
it has also formed tlie theme of a symposium held 
rect?ni ly by the DcmiIscIio J3unsen-I(eKellschaft at 
Honn {Z. Jilerirochem., July 19H4). Some of the 
many extreuiely interesting rciiiai'ks mode by the 
lecturer in his intix)duction are best quoted in 
almost his own words: "One of the most impor- 
tant foatiiies of scientific progress during the 
present century has been the renewal of the old 
intimate fellowship between chemistry and pliysics. 
Ch(;mists who are no longer competent physicists 
and physicists who have little or no sympathy with 
chemical problems are a groat loss to both sciences. 
The cmdency of my^ own Laboratory of pliysical 
chemistry at Cambridge and the pleasure that I 
derive from directing it depend largely on the fact 
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that the workcm in the laboratory consist of che- 
mists and physicists in approximately equal 
numbers, so that we arc equally well equipped for 
work in the oidnr physical chemistry and in the 
newer chemical physics. Indeed our chief need at 
the present time is for laif^er numbers of or};anie 
chemists to undertake resonrehes in physical 
chemistry of organic coiiipouiids. " 
ilrief reference is made to some of the i^Hncipal 
contributions which physi(\s has made to the pro- 
gress of chemistry during the present century, 
such as the tlieory r>f atomic niiinheis, develoji- 
ments in tlio field of nuclear choinislry through 
the use of now projectiles for bonibanling the 
nucleus, and the phenomena of X-ray and electron 
diffraction of molecules. Prof. 1 ^owry then piitcceds 
to give a graphic description of his 40 yeara of 
research work on the subject of optical rotation, 
and how from ids first piece of work on the stereo 
chemistry of a-derivatives of camphor, “ happy 
chances*’ led liim on stcqi by step from one 
discovery to another, from the discovery of 
mnUiroUition to its interpn^tation as an example of 
dynamic isomer imn an<l its dependence on extra 
molecular circumstances. It w»s particularly 
observed that an amphoteric solvent must be 
provided to serve as a complete catalyst for this 
isomeric ciiange in wlilcli a Jl atom migrates from 
one portion to another (profotropy). This dis- 
covery was linked up in i92ti to* an extcndeil 
definition of acids and bases ^is proton donors and 
acceptors, an idea which was described more fully 
by Bidnsted a few months later. This process of 
isomeric change can be regarded as an electrolysis 
of the organic molecule between the xiositive and 
negative poles provided by the acid and basic 
components of the ami)hot*(?ric solvent. 

Attention was tlien naturally directed to more 
quantitative studies of optical rototion and its 
change with the wavelength, I'.c., the <lispersion. 
Drude’s equation can express coiiiidetely the 
rotatory dispersion for transparent media up to 
the cxti'cmc limits of accuracy now attainable. In 
general normal dispersion can be expressed ivitii 
but one term of tliis equation, while anomalous 
dispersion requires tiie use of two terms of opposite 
sign. Dispersions can also be classified into simple 
and eomplcA't according as they require one or 
more terms of Driide’s equation. Simple rotatory 
dispersion, however, does not imply the existence of 
only one single partial rotation, but irici'ely 
indicates tliat the partial roiutlous of the molecule 
can in practice be covered by one torm of Drude’s 
equation. Thus, in the remarkable case of teira- 
ncctyl-/x-arabinosc II (CliOAcj^ClIO, the partial 
rotations associuted with the three asynimotric 
carbon atoms cancel out, and the wliole of the 
rotatory power is due to the partial rotation 
associated witli the carbonyl group. Tills gives 
rise to a simple rolafiory dispersion in t.he I'cgiori of 
transparency. In the region of absorption it gives 
a sx[tnuietrical loop, with equal and opposite 
maxima [aj =-= ± 12011", on either side of a zero 
rotation at 2000 U. The dispersion in the 
absorption ii^ginn is a complicatcij phcnoinonon, 
on account of the prcsf*nce of ilamxnng factoi's 
wliich are discarded in Drude’s simple ecjiiaf.ion 
for the transparent region. Th^ tjtenipts of Kuhn 
and Braun and of Hudson have only partially 
successful in expressing accurately this dispersion. 
The sugar derivatives tetra-, and penta-acctyl-u 
fructose provide ideal material for an ezperimcntel 
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study of the form of the curves of rotatory disper- 
sion in tiLO region of absorption since the partial 
rotation associated with the. carbonyl radical has 
been isolated automatically by a fortunate process 
of cancellation of tiie partial rotations of the 
asymmetric carbon atoms. 

Iteganling the origin of optical rotatory power, 
tlio real theory may be found by the mathemati- 
cians, but is concealed from tlie chemist, in the 
papers of Born, who recognised that four coupled 
eliHitmns are required to pmduce optical rotntriry 
power. Furtluu' advances apxioar to depend on 
reverting to l-liis basis, in place of Drude’s single 
spirally contrullcd vibrator, or Kuhn’s two dis- 
symmetrically coupled electrons. In the case of 
camphor we arc dealing with an intra-molecular 
field of force which induces dissymmetry in the 
highly x>oIarisable carbonyl group, rather Ilian with 
asymmotric carbon atoms, which in the case of the 
sugar derivatives refc^rred to, make no direct 
contribution of any importance to the rotatory 
pow'er of the molecule. 

Tlie attempt made nearly ten years ago by do 
Mallemann, to predict the sign and magnitude of 
rotation f)f a molecule, assumcul for purposes of 
computation single atoms ns isotropic spheres, 
S. F. Boys has recently extended this postulate 
from single atoms to radicals, and has been able to 
deduce for four of the simplest alcohols and 
a mi lies rf>tations which are of very similar magni- 
tude to those observed experimentally. As this 
extension to radicals such as CIT 2 DII is certainly 
not valid, tlie agreement is perhaps more of the 
nature of coincidence. Besides, this formula can- 
not represent even qualitatively the atiornaloiiH 
rotatory dispersion of aldehydes and ketones in 
the region of absorption. No theory of optical 
i*otatory pow*»r wliich is liniiteil to the region of 
transparency can be regardeci ns satisfactory, 
and further progress must depend on an intensiv<? 
study of rotatory dispersion in tlic region of 
absoi’xition. When perhaps one has been able to 
(ietermine by the methods of wave niechanies the 
conditions under which the elccimnic cloud of the 
carbonyl radical becomes optically active, and the 
factom which determine tlie magnitude of its 
partial rotation in order to provide a complete 
solution for thi.s spoc^ial case, the way will be paved 
for a general solution of the whole problem. 

Geology. 

President: Piiop. W. T. (Jordon, M.A., l).Sc. 
“PLANT LIFE AND PHILOSOPHY OF GEOLOGY.” 

This I’l'esidcntial Address by Prof. W. T. Gordon 
to the Geology section of the recent meeting at 
Aberiioen, of the Britisli Association for the 
Advancement of Science, denis with ” Plant Life 
and the Philosophy of Geology ’’. The paper is 
largely historical in character and begins with 
the xialronntoiogical ideas of the Groek and 
Bornnn xihilosoxihers. In these early times al- 
though many geological processes and phenomena 
were known, there was no science of Geology. 
Even in rnedifpval 1 imes the idea still prevailed 
that fossils were produced in the earth by stone- 
fomiing essences ” ; although there were few like 
licona^o da Vinci and Fracastoro wlio recognised 
the important fact, that fossils were true organic 
remains buried in the rocks of the earth’s crust. 
The earlier peoxile must have had ample opportu- 
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nities of unearthing fossil remains during the 
excavations for tanks, foundations, etc. ; the pau- 
city of 1 ‘efei‘onccs to such fossils in contemporary 
literature can only be attributed to an apathy and 
extraordinary luck of interest in them, (iraduaily, 
however, the organic nature of fossils was estab- 
lished as n principle of sciontinc philosophy and 
even so early as the sixteenth century they 'crauK^ 
to be studied in the proper spirit and method of 
enquiry ; and during this period fossii plants came 
in for a lot of attention in the iiands of such 
workers like Palissy, Steno, Itobert ifooke. lifartin 
Lister and John Woodward. Thus the stimulation 
for the collection of fossil plant>s increased and the 
literature dealing with thoin began Ui grow which 
involved not only the paleontological aspect but 
its application to largest' geological ()robloms. 

Fossil Botany as a Science was Initiated by 
Adolphe Brongniart when in 1828 he published 
the first part of his ‘‘Histori des Vegetaux fossilcs**, 
with the illuminating sub-title Botanical and 
Cleological Bosearches on the Plants sealed up in 
the different Bocks of the Karth 'I'his important 
publication placed the study of fossil plants on a 
scientific basis and Brongiiiart well deserves tiic 
title of the Father of Fossil Botany. While these 
researclies were based mainly on the study of in- 
crustations of plants, anew iiiethnd was devised by 
Henry Witham in 188:1 for the investigation of 
their internal structure by the exaiiiinntion of 
thin sections. Tlie advent of this now technique 
at once divided the study of fossil plants into two 
sections - one biological and the ot her straligraphi- 
cal. As a direct result of thc^ development of the 
study of micro st mciuro of plant hjssils wv see 
the recognition of sucli groups as Psilopliy tales, 
Pteridosperms and Faytoniales, groups which 
tlirow considerable liglit on the ancestry of the 
different i>liyla of the plant kingdom. Further, 
similar microscopic' studies enabled Kidston and 
others to show liie distinctive nature of the floras 
in geological times and their utility for stratigra- 
})hicul correlation. Another phase of researcli 
in plant paln>ontology is tiie quantitative type 
which has hceri explored -by David Davies with 
such striking results In the correlation of coal 
seams over wi<le areas, especially from the spore 
content of tlio coal. The advent of tlic new 
technique recently introduced in ISKi:! by Hick- 
ling ami Marshairon the study of bark struct ii res 
will soon enable us to know accurately the plants 
that made the actual coal, whether the bark, 
wood, or spores and in what proportions they 
have occuiTod. At the prewmt time not only the 
land and swamp flora cjf tlie carbonibu'ous age 
has boon used as zonal indexes but due to the 
researches of Harwood, the marine alga? of that 
age have also been largely I'liiphiyed in zonal 
correlation. 

Having dealt with tlie Perniocarboniferous flora 
of Europe and North Amenca the author refers to 
the Glnssopt(?riR fi«>ra of the (loiidwana-latul and 
its association with clearly marked glacial pheno- 
mena. The actual causes for such climatic changes 
and the probable distribution of land and wntor 
during this period are (piestions which still await a 
satisfactory solution, wliicli will be possible only 
after a detailed study is made of oilier contcm]K>- 
raneous floras such as the Gignntoptoris flora of 
China and Korea, the Angaralaud flora of Sibena 
and the upx)er Permian flora of the Grand Canyon 
of the Colorado. 


Many important results have been obtained from 
a botanical point of view by the study of the Meso- 
zoic floras an<i these show few survivals from the 
Palnsozoic period. During upper cretaceous times 
a sudden change is observable from Die Mesozoic to 
the Tertiary Angiospcrinoiis flora. It has been 
.suggc*sted that the Cenomanian transgression was 
a factor responsible for tliis change according 
to Prof. ( Sordon. Tills suggestion is valuable and 
worth exploring. The stmly <jf the early Tertiary 
floras siiows the preponderance of arborescent 
Angiospcrins, a feature of tropical and sub-tropical 
climate and these plants probably migrated from 
the north to their present habitat. 

On account of Die clearly marked zonal distri- 
bution of plants to-day it has long boeii held 
that fossil plants are good indexes of climatic 
zones in past time. Becent .studies have shown 
that Die position in lliis regard is not so ilofinite as 
Wt'is formerly niaintainc?d ; and it is possible as 
Prof. »*<ewArd put it Dint the value of fossil plants 
ns Indexes of climate has boon ovor-estiniatod. 
While it is no doubt gimerally true that plants do 
afford ail index of climatic changes and that these 
changc?K have boon very considerable in past t imes— 
the actual explanation of such clianges is becoming 
more and more controversial. New methods of 
researeli are coining into vogue and these arc 
discovering new links in the chain of ideas with 
which fossil plants have ulTocted the P]iilo.sophy 
of Geology. 

Zoology. 

PresHeiit: Jfi. S. Bussell, O.B.E., D.Sc. 

“ THE STUDY OK BEHAVIOUR." 

Tiim address continues Die discussion begun by 
Dr. Gray in bis Presidential Address to this section 
Ja.st year, viz,, that the organism has pifiperties 
.nnil 'potonti.i lilies as a whole which are not 
reducible to Die profierties shown at the clieniieal 
level. It is rcgrettahle that Die study of animal 
behaviour has been largely neglected in the study 
of general zoology, so much so that it has boennio 
Die province of ])liysiologist and psychologist 
“neither of wlioni is, as a rub*, sutlicieut of- a 
naturalist to appreciate? the full biological signifi- 
cance of the liehavioiir observed in the laboratory". 
For a complete comprehension of the? life processes 
of an animal, it is obvious that Dio zoologist iiiiist 
obtain direct infomintinn of its behaviour in the 
field. Intercs^t in fii'ld study of animals is iillvo 
among both professional and amatenr zoologists 
ami one of Du? most significant developments of 
recent, yeai-s lias bi*eii the growth of tlie Oxford 
Sebool of .\nimal I'u'ologists established by Charles 
KIton. Still in Kngland the study of animal 
beli.avioiJi* as a science lias not taken its appro- 
liriate place as an integral part of zoology either in 
researcli or in teacliing, and this unsatisfactory 
state of affairs is to be <>x plained by Die influenco 
which Die niei ipliysieal doctrines of the sevoii- 
teeiiDi ceiitui^v exerteil upon biolngy. Doscartoa 
who in many resp(?cis imbibed Die phiiocopic 
tlieories of the middle ages and was at the 
same time under the influence of the physical and 
cosmological conceptions introduced by Coperiiicua 
ami Galileo impo.sed on biology the classical 
doctrine of materialism with its absolute separa- 
tion of mind and matter as its working method. 
This duallstic conception of Nature which has 
raised the most baffling problems with which 
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liuman mind is confronted, has diverted biology 
from its proper method of invostigation. Tn their 
ultimate analysis, matter and mind instead of 
being actual realities, tend to become abstract 
concepts, ** the product of reflective intelligence 
working upon the data of immediate experience 
Subjective experience in certain of its aspects is a 
function of the organism as a whole, instead of 
being that of pure mind ; and all objective ex- 
perience is a relation between the organism and 
the processes or events external to the organism. 
Accoitling to this tlicory of abstract dualism, an 
organism is conceived as a irinchine with the 
ghost of a mind hovtu-ing round or within it On 
this basis the science of animal behaviour becomes 
an impossibility. The physiologist has nothing to 
do with mind and the psychologist finds that 
he can know notliing directly about the minds 
of organisms. Under these circumstances, the 
scientillc study of behaviour is divorced from 
natural history and ceases to bo an integral p<u*t of 
zoology. 

The main business of .a zoologist is not to 
concern himself witli the motapYiysical vit^ws of 
mind and matter, but to study animals in action, 
in tlioir natural homes and haunts and in their 
association with other organisms. The analytlcnl 
or physico-chemical iiiethu<l of approach is not 
a fruitful one, hut tlie alternative one of treating 
the organism as a whole and working down to the 
parts represents perhaps a simpler and more direct 
view of living things. There is tljiis no such thing 
as living matter, the subject of pliyrico-chemical 
investigation,— except as part of an organised 
unity. An organism Is an organised unity showing 
the activities of maintenance, development ami 
reproduction which are dircsetive or purposive and 
in which it difTers from non-living objects. In tins 
conception of the activities of the orgaiiisms, 
the time factor must necessarily enter and the 
organism is essentially ** a spatio-temporal process, 
a dynamic pattern in time ”. Viewed from this 
standpoint, the behaviour of nil organisms is 
reduced to a kind of activity wliich does not 
require “ mind ” as aniiiiniatorial entity to explain 
it. The central position of the modern organismal 
biology is to substitute the concept of organism 
for thc» coneiqits of matter ami mind. The 
organismal theory does not admit of difTeronce 
bet wei»n life and mind, between the purely 
vital activities .and psychologicral processes. The 
behaviour of an org.qni.sni can be studied indepefi- 
dently of its subjective experience and in this 
study it may periiaps bo necessary to use terms of 
psychological implication. In attempting to 
analyse a total organic: event or prof:ess, it may 
be necessary to break up the behaviour into 
parts, which are unreal in the sense that they arc 
abstract and can acquire signillcancc only when 
related to t he wlicile process. It may be necessary 
to ana 1 y.se the organic activities for obtaining a 
deeper knowhalgo, but tlie abstract picture so 
obtained has to Im: corrected by reintegrating the* 
part in the whole. 

Tlie science of anim.al behaviour mu.st begin 
with a study of the natural history and ecology 
of the animal. The zoologist has to find out how 
an animal conforms to its ecological norm, how 
through adaptation both in structure and activity 
the animal maintains itself, defends itself against 
enemies and procures food, and this study of 
habits is the basis of tlie science of animal behavi- 
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our. Very often a single directive activity is part 
of a general diroctive process of long range which 
may take months to reach its goal and in order to 
undeistand it, we may have to relate it to the 
general process of which it is a part. The general 
rule of organismal biology is that the whole life- , 
cycle of activity must be regarded as the primary 
tiling and the parts of it isolated for study must 
be integrated in the whole activity. 

How is behaviour initiated? According to 
Pavlov the answer would bo that behaviour is 
essentially an automatic response tn external or 
internal sliintiH. Tliis analytical and physiologi- 
cal view is an incomplete explanation as has been 
shown by K. 8 . J..nsldey and the Uostalt psycho- 
logists, and perhaps K-KolTlka*R theory comes 
nearest to express the truth. According to the 
latter author reflexes are passive modes of beha- 
viour which depend on tlie fact iliat some stimu- 
latioiihas taken place, while instinctive behaviour 
is, by contrast, signincnntly active in its search 
for stiiniili. A great part of the behaviour of* 
animals is normally response to needs .and not to 
external stimulation, tliuugh it is ime that trj a 
considerable extent, behaviour is infUiencod by 
events in the animals* onviroumont. The whole 
trend of modern work on the perception of animals 
establishes I hat they do not normally respond to 
simple physico-chemical stimuli but to more or 
less complex who]o-situaUon.s. This is the cardinal 
point in nestaltiaii theory. 

The address sets out to establish two ctmtral 
points. One of tliorri Is tfiat biology must get rid 
of the theori(*s of materialism of the seventeenth 
century imposed upon it, because the metaphysical 
(*artisian doctrines do not. accord with the modem 
development of sciences and are not adapted to the 
study of living things. Tlic second pr>int is that an 
organism is to b(? conceived as a four-dimensional 
whole or <liroctivo cyclical process and that the 
relation of behavioural activities to physiological 
is not tlie relation of mental to physical activities, 
but is relation of a whole spatio-temporal directive 
process to its parts. 

Geography. 

Prenideni : Prof. Alan (1 . Oqilvik, O.B.M. 

•CO OPERATIVE RESEARCH IN GEOGRAPHY 
WITH AN AFRICAN EXAMPLE.*' 

Tills body of knowledge which has boon incorpo- 
rated in gcogra|)hical litcraturo. represents contri- 
butions by workers in different fields, and geo- 
graxihers therefore have, in dealing witli the data 
placed before tlioni for synthesis, drawn conclu- 
sions ^*0111 them, without possessing tlio opportu- 
nity of even verifying them. It is almost 
irniMissiblc to obtain an adequate picture of the 
World in all its multifarious aspects until^ and 
unless the component parts of this amazingly 
bewildering picture are fully represented on the 
canvas. Manifestly it is beyond the powers of 
man to be an expert in all the branches of 
knowledge and the geographer has to rely on the 
facte collected laboriously by other workers and 
wdiere detailed information in any department of 
knowledge is wanting the observations and 
generalisations of geographical science must rest 
on insecure foundations. 

The idea of collaboration in geographical 
research is not new. The^ method generoUy 



October 1934 CURRENT SCIENCE 


purauod consists in the concentration upon a 
selected I'egion of work by specialists in different 
sciences, wlio produce individual monographs 
used for the concluding geographical volume in 
which all the facts are linked and synthesised. 
Our information of Ijako Balaton and its vicinity 
is due to such co-operative effort undertaken by 
the Uiingarian Geographical Society in ISDl, in 
which nearly a hundred contributors were 
engaged. The International Geographical Union 
also promotes co-operative research in various 
subjects, tile majority of whicli arc of a physical 
character. There are similar organisations such 
as the International Glacier (.Commission, the 
Uoyai (Jeographical Society and Sir John 
Murray’s Survey of Scottisli Lochs, engaged on 
proinoting geographical investigations. Tin* Inter- 
national Geographical (Commissions deal witli the 
problems of human goograpliy. Types of liural 
Ilabitation and Kacial rultures, the studies of 
German geographoi's upon settlements in Gie vari- 
ous i-ogions of the world, have produced a moss of 
information most valuable to the dcwelopmeiit of 
geographical science : but the most striking in- 
stance of organised geographical investigation 
designed to be of definite adve'intage to national 
planning is that of the American Geographical 
Hociety relating to pi'oblemsof fiiont'or settlement 
throughout tlie world. 

The (^3titiuent of Africa lias during the past 
decade recteived increasing interest and the infor- 
mation we nlrea<ly possess of its people, its struc- 
tural and physical configuration, fauna and flora, 
the lake systems ami the gi*eat water-ways, its 
natural products and climate, is bewildering. The 
future of tlie African races holds special interest 
and before arriving at a considered judgment, 
it is evidently necessary to understand the native 
population as they are, the life they lead, the 
beliefs tliey liold, the customs and rites they 
pracl’ise, tlieir family and social organisation and 
tlieiroccupat inns and special interests. These are 
niattiTs, no doubt, appropriate to anthropology, 
nevertiieloss anthropology lias iiiuch to say in 
regartl to the geograpiiieal controls and influences 
affecting tlie material life of tliose people and infor- 
mation received from nnthmpologieul studies, must 
be supplemented by those derived from investi- 
gations of tlie pliysical environment. The many 
gaps that exist in our knowledge of some of tlie 
great continents will have to be bridged by the 
collaboration ' of experts working- in intep-related 
, fields. With tlie object of completing our know- 
ledge of thp human geography of Northern 
Hhodosia, a Resoarcii Gominittco of the Hriiish 
■ Association was appointed and the information 
collocl-ed'by this ('.’oniiriittec* in i*eHpect of Tnter- 
Tropicul Africa is summarised in the address. 

The principal features of the boily of knowledge 
obtained by the fiesoarch (Committee are that tho 
rc'sults were obtained within tho geographical 
section ; they represent now material contributed 
to the geograpiiieal synthesis of an extremely 
interesting region ; they relate to specific locali- 
ties and record the liunian actions together with 
explanations in so far as they arc f raceablo to 
special environmental factors they direct atten- 
tion to a close understanding of the conditio^ 
of native’s material life which, though simple, is 
varied. If the questionnaire issued by the lie- 
search Oommittee should- be answered os com- 
prehensively by the district officials in other 


parts of Africa as those in Northern Rhodesia 
have done, and if the same questionnaire wore 
addressed to others working in 8outli Asian Con- 
tinent and adequate response received, there is 
every hope that our knowledge of the peoples of 
tlieso vast terrestrial areas would become 
complete. 

Economic Science and Statistics. 

President: II. M. Uallswortu, O.B.K. 

‘*THE FUTURE OF RAIL TRANSPORT.’* 

With the introduction of niitomobiles and the 
development of coastwise traffic, tlie Railways are 
confi-onied wdth such a keen competition that 
their revenues are in grave danger of being 
permanonlly iiffectod. Will tlie Railways be ulti- 
mately displaced ? This criticnl position for the 
railway systonis created by competition Is 
universal, and forms one of the gravest problems 
pressing upon tlie nations. Since the War, partly 
on account of contraction of iuteriinl trade and 
econoniic depression, and ])nrtly on account of 
increasing competition, the earnings of the Rail- 
ways have steadily fallen and the retrenchment in 
the railway system has thrown out of employment 
a large nriiiiber of workers and officials besides 
depreciating tJie stocks and shares. Tiic develop- 
ment of motor, coastwise and even air transport 
has bec‘n remarkahlo during the same period and 
the groat convonirmco of lhi.s mode of conveyance 
accounts for its incmising popularity. The traffic 
which the Railways have lost can hardly bo expect- 
ed to be regained.' Tlie situation becomes 
piquant when we realise that the coasting trade 
bids fair to compete successfully with motor 
transport, thrciiigl: tho evolution of Uiescl-engined 
shallow-ilraiiglit ^'essels crapable of working into 
tlie small parUs of tlie country, and, being'ilttod 
with the modern system of storiigc atid unlading, 
can dispense with dock facilities. I'orliaps the 
only roiieviug feature is that the rail traffic still 
holds its own in regard to transport of parcels 
over long distances. 

The ei-eation of an adverse position such as this 
is entiri>ly due to the apathy and want of imagina- 
tion on tiic; ])nrt of tlie Railway companies. They 
did not it^alise the extent to which the road traffic 
would develop and did not adopt measures to 
cope witli the new competitor. Complete confi- 
dence in their established position rendered them 
deaf to the complaints on the part of the people 
who resorted to the railway service, and the 
authorities were too slow to provide comfort to 
))assengers and f'lisiire safety to goods. And so 
long as there was no roiiipctitor, the position 
of the railways was iinassniled but things have 
grt*atly changed. The railways linvc to study the 
neeils of their customers, attend promptly to 
complaints by altering an existing mode of opera- 
tion or tlie kind of service offered, even if the 
demands of } he passenger and tlie^ trader are 
expensive to meid : and in this acquiescent mood 
lies the liope of regaining part at least, of the 
traffic now captured by the successful rivals. It 
is true tliat the Railway (Road Transport) Acts 
have conferred on the Railway companies road 
powers, by whicli they are permitted to own and 
operate road vehicles in any district to which 
access is afforded by the system of the companies. 
Tho compaides may feel that this liberty puts the 
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competition on an equitable basis, but there 
ara other conditions and notably the a^Mong 
prejudice against them, which might still pi'ejudi- 
cially affect their prosperity. 

In the complex organisation of trade rchations 
and the demands of tlio market, the distribution 
of traftic on an ideal basis must be baffling. The 
difficulties arc recognised by the Royal Commis- 
sioii on Transport and the Salter Oonimitt-ce and 
they have pointed out that it is impossible to de- 
cide what railway services aie desirable in public 
interests and what toad traffic iiud coastwise 
shipping or what goods should in naiional interest 
be sent by rail, road, canal or ship. The ideal 
distribution of traffic could only be brought about 
if it were possible to secure that each piece of 
transport service, by whatever mode of transport 
it was effected, was charged for at a rate sufficient 
to cover its true cost of production. The difficul- 
ties of computing such costs are manifestly great 
and especially so intlie case of both rail and road 
transport ; but a formula has to be devised, In 
the stress of competition is to be relieved, based 
on the division of functions between road, rail, 
canal and shipping and on considerations of cost 
to the operator, the price to the consumer and to 
the community. No formula can be perfect in 
view of the real distinction between the cost of 
providing a moans of communication which is of 
general public benont and the cost of ihs use by 
the customer. The difficulties of getting the 
public to approve of any such scheme of adjust- 
ment must be borne in mind. 

It would be fruiti(>ss to suggest that the great 
advantages conferred by road and coastwise 
traffic should be forfeited to the Railway com- 

anies and according to 11. M. llallsworth, the 

est solution is that the Railw'ays should cense as 
companies and should come to bo regarded as 
transport companies, undertaking a given piece of 
transiiorfi by that means or a coiiibiriation of 
means which may appear to them as the most 
economic and at the same time most suited to the 
demands of the traveller and trader. This solu- 
tion would in I Illy tho^ absorption of road, pas- 
senger and goods, services, and is sure t<} give rise 
to opposition. If the whole volume of passenger 
and goods traffic can be handled by a iiniiied 
management of Transport (Companies, it can be 
carried on on a more economic basis ; tliis of coursti 
infers that the monopoly coiiipanies have to be 
maintained at a high level of efficiency. The 
competition, despite all arrangements, is bound 
to be there: the railways will also continue to 
pixivide service in cases where such service is 
most appreciated. It will regain its popularity 
if its mode of transport is (economic and meets 
satisfactorily the increasing demands of tlu* 
nation. Perhaps the experiment of bringing all 
the existing modes of transport under one 
iiiunngerncnt mav solve some of the present 
difficulties. 

Engineering. 

Presidant : Viiov. FnANns G. Raii.y, 
M.A.,P.R.H.E. 

“ SOURCES OF CHEAP ELECTRIC POWER. ’* 

At present the bulk of power in Great Rritain 
is generated In power stations located near large 
cities and using superior coal, the grid merely 
serving os a link between these, power units. At 


the same time there are sources of cheap power 
going to waste, which could be utilised if a change 
could be introduced in the general scheme of 
power poduebion and distribution so as to utilise 
the grid system not merely for distribution 
purposes but also for collecting power wherever 
it cun bo obtained economically. 

Of the potential sources of cheap power by far the 
most important one is waste coal which at present 
is either thrown away or used very uneennomi- 
cally for supplying power to the mines. It is of 
very inferior quality and unsuitable for transport 
or cleaning, and can only be used profitably in pit- 
head stations. It represents roughly one-tenth 
of the total quantity of coal raised, and it is esti- 
mated that if 5 a. per ton is offered for this waste 
coal 18,000,000 tons of it with an average calorific 
value of 10,000 1). Th. U. per lb. would become 
available in Great Hritain. This is 50 per cent, 
more than the total amount of coal used in 
British power houses at present. 

In steam power stations installed at pit-lieud for 
utilising this coal the cost of generation would, at 
all power factors, be 0>05 ponce per unit less than 
tliat in the largest modern stations. As the cost 
of generation in modern stations is about 0*25 
anna per unit at 0*1 load factor, tlie saving is 
appreciable and would bt? greater for higher load 
Victors. As most of the mines in Great Britain 
could be grouped together lb would be possible to 
instal large stations of 100.000 k\V. capacity, which 
could be operated very economically. Even in 
cases where smaller stations of 20,000 to 80,000 kW. 
have to be installed the cost of production would 
be little different from that in the larger stations 
because, on account of their being tied to neigh- 
bouring stations by the gri«l system, no spare 
plant would b(? necessary and they could be of 
a very sinqile type containing two large units. 
The total cost of generation (except for rates) in 
an actual 4,000 k\V. station with 2 iinils o]ierating 
at 0*7 load hictor and using a very low grade 
coal at 8 8. per ton, containing 10 per cent, mols- 
tiuv anti ash, is only 0*187 pence per unit. 

Other sources of cheap power are also discussed. 
Many industries use steam at about ott lbs. 
pressure which is gcneratcxl in low prossiiiu boiliM-s. 
If tiie steam were generated at high pressure, say 
8.50 lbs.. Utilised in turbines for genen-ating power 
and exhausted at low pressures for industrial 
processes, power could be general tMl at a cost not 
exceeding 0*1 pence per unit. Thus tJie works 
could obtain their entire requirements for power 
at a very low cost and the balance could be fed 
into the grid system for distribution. Jiikewise, 
ilie low grade gas from blast furnaces could be 
used for generating power at a low cost. The cost 
of generation in hydro-elect rio stations is also dis- 
cussed and it is concluded that except in the High- 
lands of Scotland hydro* electric power would not 
compare favourably with steam generation. 

Regarding the cost of distribution, since the 
population in Great Britain has gathered to a 
large extent round tlic coal fields and there are 
practically no towns, except the sea-ports, that do 
not lie within easy reach of them, nearly two- 
thirds of the population would be within 40 miles 
of the coal fields and the cost of transmission from 
pit-head stations at 132 kV. (estimated at 0*02 
pence per 100 miles at 0*4 load factor) would be 
less than 0*01 pence per unit. . . - . 
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CvonHcquontlyf gcnoration in pit-lieail sitiitions 
would result in an economy of 0>()5 ficnce per unit 
as compared witli generation in the large ])ower 
. stations located near towns. A pica is a Iso made 
for the reduction of tlio municipal rates wliicli arc^ 
exorbitant and often amount to 0>1 pence per 
unit, which is of the same order as tlie cost of 
coni. If this is reduced to 0-05 pence tlici-e would 
bo a further saving of 0*0.5 pence, and the. Milling 
price of energy could be rc»diiced by 0*1 pence. 
Since the pri'sent selling price for <loiiir*stic 
heating is only 0*5 pence per unit, a reduction 
amounting to 0* I w^oiild bring in consid(>rable 
additional domifstic healing lo.ad. Similarly, a 
considerable iiiir)rovemcnt in the railway and 
nietalhirgieiil load may be expected fi’oin a 
reduction in the selling price. As tlie load in- 
cretases, there wouhl be a corresponding inipiiivc;- 
ment of the load faetor and tlie density factor, 
I'esnlting in a mhiction of the cost of gemmation 
and distribution, and a further reduetion in 
soiling price of enei'gy would bc.H;oiiie p<issihle. 
Thus, the [irocess onci» started by the r<*duce<i 
prices due to the utilisation of sources of cheap 
power and a reduction in the burden of rates 
w’ould gradually gatlicr strength and put the 
electric supply industry on tlie road to consider- 
able development-. 

lb is not proposed thab these new supplies 
should he introduced suddenly aritl the present 
power stations replaced by pit-head stations, as 
that would involve the loss of considerable cen- 
tral station capital, but it is suggested that full 
advantage' .should be taken nC th(‘ facilities 
afforded l.iy the. grid for tlie collection of power 
wherever it becomes available at a low cost, 
and a new policy should he idanncMl out , so that 
the change can be introduced gradually as the. 
electric supjily industry develops. The present 
rate of expansion indicates that in ten years* 
time the station power will be at least double of 
its present figure. This noi'nial grow’th togetlier 
with the closing denvn of the iirf*sent small stat ions 
wull give opportunity for a large-scale trial in 
a few yeai-s, while every iinproveineut in methods 
of electric transmission of iiower wiW place the 
pit-head station in an increasingly slixuiger posi- 
tion for supply to large towns. 

Anthropology. 

President: Oapt. T. A. Joyck, O.H.H. 

. “ THB USB AND ORIGIN OP YBRBA MATE.'* 

The subject of the address may setuii at first sight 
to be a little removed from anthropological 
fltiidiest but from the standpoint of the President, 
an exposition of Ethno-botany is of the highest 
importance. The wide-spread use of stiiiiiilnnts, 
narcotics and food plants throughout the world 
has an important bearing on culture diffusion 
and in a large number of cases, the spread lias 
been so rapid that the original home of the major- 
ity of “drugs’* and “drinks** is lost in ob- 
scurity. The cultural basis of foodstuffs is not 
widely appreciated ; they affeet profoundly the 
ideals of the people, their gonei'al outlook on life 
and the events and processes of the objective world 
and in their relations with other nations. The 
ednsumption of purely vegetable diet seems to 
favour subjective idealism and metaphysical 
subtleties, suppressing instincts of enterprise and 


capacities for colonisation. On the other hand, a 
meat diet would appear to promote a more practi- 
cal type of religion, love of freedom and open air, 
and a restlcHS energy which manifests itself in 
expansion and crjn(]ue.st. 

The term male originally denoted n gourd or 
silver cup in which tlie decoction of the ](*av(‘S and 
shoots of t litf plant Tlej' partH/nuffensis which is 
imiigeiioiis to Paraguay and Hoiithern Brazil, was 
prcparcil, and tin.* word is now transferred to the 
drink which is drunk througli a tube known aa 
hotnbUln. The origin of the practice of infusing 
the leaves of iUx is vi?ry obscure. The earliest 
merit ion of tlie drink is found in a book by Nicolas 
1)111 in, a Jesuit missionary in Paraguay (102(J-27), 
by which time the beverage Jiad become popular 
throiiglioiit Koiith America. .Mthoiigh the Spanish 
occiiiiation of South Amerieati states dates from 
1510, and ariite observers such as Ulrich Schmidt, 
(^'ibeza lie Vaca. Sao Franci.sco, Nicolas Mnnnr- 
dcs and Diaz (iuzmann, wlio travelled in the 
occupieii territory and have loft interesting records 
of great ethnological iniportunce, have made no 
reference to the use of Yerbn mnie. I*inolo writing 
in lOMO refi'rs to an author Robles Cornejo where 
he says a full account of the herb is given ; and 
(.’ornejo’s w’ork prebnbly wils written in 1017. So 
f:irthn evidence available uoiild seem to show 
that the drink is firolmbly a native discovery 
developed and elaborated by the .fcsiiit iiiissionnrics 
wild .scttlcf] among the native population. Rut 
accordiiig to Mimardos and Ponjero it would appear 
that t he use of tlie loaf of Hex was unknown to the 
natives prior to the t*stahllshment of Jesuit 
missions, except iierhaps for chewing. 

As regards the properties of the ilex which have 
won for it so widespread a popularity, it is sup- 
posed to contain all the active alkaloids of coffee 
and tea together with an aroiiint-ic oil and gluten. 
The effeete of mule on the human system and the 
modes of preparing this bevei-age have been de- 
scribed in great detail by Nicolas l)uTA,n and 
Nicolas del Ti>clio. The discovery and populari- 
sation of this drink in South America are closely 
associated with the liistury of .Jesuit settlement 
in that continent from ItlOtl upto 1774 when the 
reservat ion was added t-o Crown properties. By 
this time ilex had become much nn important 
article of local indust ry and export that in 1807 
the profits derived from it amounted to £ 100,000 
annually. 

It lias been suggested that the native name of 
ilex, Caa w’hich is only a generic term for tree, lias 
some relation to the Uhineso Cha meaning tea in 
Pekinese, Mandarin and Cantonese dialects. Tea 
was first brought to Europe by the Dutch in the 
early seventeenth century from Rantom whither 
it was imported by (Miiucse mercliants from Amoy 
wdiere it was f.'ailed Te. The first mention of tea 
in Western literature is in MnfivVs Hislorica Indira 
published in 1558. It is not inconceivable that 
the Jesuits of the period, looking for a substitute 
for tea whicii was by then introduced into 
Southern Europe, also introduced the Uhinose 
word which was mispronounced by the natives. 
Tlie missionaries encouraged the use of the bmves 
of ilex among their Indians to whom it was served 
out with rations, probably with a view to wean 
them from indulgence in intoxicating drinks. 
They succeeded in building up a most Hourlshing 
and Uicpfitive industry before they w'cre expelled 
and ite condition in the first half of the nineteenth 



CURRENT SCIENCE 


[October 1934 


century is vividly described by J.P. nndW. P. 
Robertson in their Letters on Pariiguny The 
development of the Yerbnles or ilex pliiniations 
by the Jesuits is interesting. ^ The economic 
importance of the leaf combined with the fact tliat 
the tree grows in inaccca-sibie swampy moiint-tiin 
vaiieys, led to the inception of efforts to bring it 
under cultivation. In the wild state, the tree is 
propagated by birds whicli eat t he seeds . and 
digest their gluten envelope; and seeds which 
have passed through this 2 >rocess of preliminary 
digestion gcririinnte and grow better than tlie trees 
attempted to be raised by planting the seeds 
witiioiit stripping them of tlieir gluten coat. The 
groves planted by the Jesuits in their communities 
were extensiv(^ consisting of hundreds of tliou- 
sands of trees, and from this one may easily judge 
the extent of the economic importance attached 
to the industry and tlie rapidity with wdiich the 
use of the beverage was spreading. 

The address is intended to excite the interest of 
young men tiviined in Botany in the l)earings, 
that tlieir studies in economic aspects of the 
science, have on the cultural liistory of tlie peoples 
of the \Vorld. 

Psydiology. 

PreMrieni : .Shkpiikkd Dawson, M. A., D.Scj, 

“PSYCHOLOGY AND SOCIAL PROBLEMS.*' 

SociAii problems are partly material and partly 
mental. Great progress h«as boon made in the 
solution of material prolilems ; tlie investigations 
of the pliysical and biological sciences have given 
no increased control over material resources ; the 
energy values of foods liave been ascertained and 
the amounts required for doing works of difTcrent 
kinds satisfactorily and elTlciently, liavo been 
determined ; diseasps iiavo been broiiglit under 
conlivl anti generally national health has greatly 
improved, ('oriiparativoly little attention has 
been paid to the mental aspects of social welfare 
and wo have no accurate data concerning the 
distribution of intelligence and aptitudes among 
the iicople, the iircdisposlng causes of idiocy 
and other forms of mental deficiencies and 
the mechanism of inheritance by tlie offspring of 
the strong and weak points in the parental cliar- 
acter. It is manifest that for a proper under- 
standing of tlie numerous problems tiiat arise 
from 1if<; in a cummiiuity and for national plan- 
ning, Uic social, economic an<l political studies arc 
just as important as tliose of liiiman mind. The 
solutions to the mental problems are to be found 
ultimately in the forces which move men to action 
in their inherited capacities, in their acquired 
cliaracters, in the mentality of the groups to 
which tliey belong and in their organic relation- 
ship wdth such groups. VVe do not possess accu- 
rate scientific data in respect of the number and 
nature of innate human tendencies and their 
operation in or influence on social life or 
how those tendencies affect personal behaviour. 
There are observations and speculations on this 
topic, but tJicy lack the objectivity and precision 
which science^ demands. Racial inborn tenden- 
cies in the chihlren are of great social importance 
for practicfiJ life because their future educa- 
tion has to be built on them : therefore our know- 
ledge of their potentialities, liow they are evolved 
and how they express themselves in action, must 
underlie all educational endeavour. 


Social problems can be invesiigatod either from 
the point of view of the individuol or from that 
of the group to wbicli he belongs. This investi- 
gation must not bo, liowever, exclusive, but 
complcnicntal, for the problems of the individual 
are also tlie problems of the society, howeviT 
comfilf^x the social grou;) may be. The social 
problem or the educai.ional problem must at all 
limes be how to fit tlio individual to the social 
structiiro and the group to the individual. The 
solution to this prohlem demands some know- 
ledge of the natural endowments of tlie indivi- 
dual, tlie }U‘aciical and intolloctual lioKtage of 
the group and of tiie nietliods of making the 
most by their nuitiial interaction. In attempt- 
ing to assess pcienlirically the natural endow- 
ment of an individual and social acliievement'S, 
it is clear that a distinction is to be recognised 
between biiinan ability and capacity. “Ability 
is actual, capacity is potential.’* A satisractofy 
nieasiircuiient of ability or capacity nnist always 
be diiTicult on account of tlie ndaiitability of ihe 
human oi'ganiHiii and tlie best of examinations 
can only give us a blurred picture. Tlie condi- 
tions of cfiemical and physical laboratories can- 
not be reproduced in the investigation of liunian 
and social iiliononiena : wo can obtain only 
approximaiions to these conditions. All kinds 
of capacities are tested in psycliolugical laborato- 
ries witii varying siicce.ss anil it may be; possible 
at some future date in evaluate the fact'S w'itli 
some approach to accuracy with wiiich physical 
cliaracti^rs can be jissessod. \>'iiat is needed is 
more extensive and more co-operative work. 
The n*sults already gatberi;d have a great social 
signiflcancc^ Tliey have been obtained from 
extensive studies of cliildnm of all ages, races 
and grades of society and tliey may be used in 
getting a fairly reliable information regarding 
the distribution of intellect in a given jiopulatiun 
ns a whole and the vai'ioiis piiifi*ssion.’il, social 
and economic spheres, and its bearing on the 
fertility, disease and reaci ions to environmental 
conditions. They point to a nietlioil of getting 
reliable information wliicii will tlirow liglit on 
the puzzling problems of mental inheritance 
and on the manner in wliich the educational 
wastage can be turned to best account botli for 
the individual concerntd and tlie society. 

In tlie investigations into tiic inheritance of 
int-ellect much reliance has been placed on the 
empirical methods based largely on social and 
professional success. These enquiries have yielded 
very often tantalising results; sucecsstul and 
enterprising parents are not as a rule blessed with 
promising children, who somctinieo come of 
parents obscure and even defective. The theories 
of genetic inheritance which have proved so 
fruitful in tlie investigation of the pliysical charac- 
ters of plants and lower animals, are capable of 
being applied to human anatomical and physiolo- 
gical characters, such as the colour of the skin, 
hair and eyes, stature and susceptibility to disease, 
and it is probable that they apply also to mental 
characters. The difficulties in all investigations 
into the structure and potentialities of the mind, 
must be those relating to the control of the envi- 
ronmental factors, the designing of satisfactory 
tests for adults and tho isolation and definition of 
simple mental characters. Investigations into all 
these flelds noccssarily depend upon the co-opera- 
tion of psychologists, teafiheiii;* experimenUl 



October 19341 CURRENT SCIENCE 


biologists, medical men and statisticians in so far 
as the study of mental inheritance resembles that 
of most other social problems. 

Educational Science. ^ 

Prcaitleid: H. T. Tizard, C.H., KK.S. 

SCIENCE AT THE UNIVERSITIES." 

(Some Problems of the Present and Future.) 

Scientific education and rescarcii have introduc- 
ed in modern life social amenities, economic 
progress, transport facilities, better iienltli and 
wider opportunities for interesting and useful 
work, such as few could liavo visualised half a 
century ago. Even a politician believes in scienti- 
fic research but all who talk about it do not 
necessarily understand its full connotation and 
implications. The agreed educational policy in all 
enlightened^ countries is that scientific Htudie.s 
siiould receive greater emphasis than the humani- 
ties and it is obviously of groat advantage to the 
state if all its citizens have received training 
in some form of scientific studies. However, it is 
not quite clear what exactly we mean by a 
general scicMitiflc education. There; is bound to 
be disagreement when we come to define the 
extent and cliaracter of scientific studios in the 
curricula of secondary and intiM'inediate stages of 
education. Moreover, how is it possible, in a few 
years, to giv«? the pupils an adequate insight into 
the beauties and wonders of the physical and 
biological sciences or to convey a conception of 
the law and order in the universe and an appre- 
ciation of the iliscipline and method of research, 
without ruiming the risk of leaving them with a 
mere smuttonng of uninspiring knowledge. ^ Our 
experience of scientific teaching in the schools is too 
recent and insiifllcient to be able to deduce any 
generalisation and the oxporiinenf- tried in a number 
of ways and in different kinds of schools needs 
sympathetic (rncourageiiumt. The general growth 
in the teacliing of science in the secondary 
schools has naturally been accompanied by a 
great increase in the number of young men obscl- 
ing scientific eoursifs of study in the universities. 
This gi'owtii is nmdered possilde by provision of 
public money, and it is ostiiiiated that the public 
expend in one way or another nearly £ 200 a vvar 
on each student of science, with tin; po.ssibIe 
exception of stmlents at Oxfortl ami Cambridge, 
who are more richly endowed froiri private sources. 
The provision of public revenues for educational 
purposes imposes on the U^achors and members of 
the administrative staff the additional responsibili- 
ties wliich create foi* them the po.sitioii of public 
Trustees who have to examine the expenditure 
moi ‘0 scrupulously and Iiavo continually to ask 
whether additional expenditure can be jiisfiflcd 
and whether the public gets in I'cturn the value 
for supporting the ediieaf ional institutions. Per- 
haps in the middle ages when the i!roiioiiiic st ross 
was not half so keen as it is in modern tinies and 
the demands of the society wore less complex 
and numerous, iJie educational adage “knowledge 
is its own reward ” might have been accepted by 
the public, but the conditions of life in the present 
ago are entirely different and in some measure the 
educational institutions must assume the responsi- 
bility of training the mind of young men without 
neglecting the training of the hand and make them 
sufi^ently jeaouEoetul to enable them to attack 


with confidence and success the now problems 
that are perpetually arising in the rapidly chang- 
ing world. 

The present tendency of sciimtiflc education in 
the universities and schools is to produce experts 
with a corresponding impovcrislimeiit of oilier 
faculties of the mind. There arc other things 
besides science in life nritl the variety and richness 
of a community have to be adorned* by knowledge 
other than that which belongs to Physics, Cheniis- 
try and Biology. Specialisation for many must 
nLH;e8sarlly iriipl}' ignorance of each nilior’s general 
intomsts : it is doubt ful whether it enables the 
export to live a full and rich life of usefulness to 
himself and to the society of which he is a member. 
Wliat the world of knowledge might gain must be 
presiiriied in cases of ovorspecialisation as a gain 
to the society as W(.*ll. Neverilieloss specialisation 
cannot be for all .and in the attempt to reach it, 
many a career whicJi may otherwise be Hiicccssfiil, 
is practically mined, .ill University Education 
in science is designed primarily to train the young 
men for learned pinfe-ssions ; a f*!\v graduates 
in science })re.ak adrift arwl turn with success to 
other occupations siicli as law, administration, 
joiirnnlisin and so forth, but rarely politics. A 
hundre:! years ago it was not diflicult for a 
seientifie man to follow in detail the work of 
otiiers : now it is as much as a specialist can do 
to keep abreast of 1 lie progress of knowledge in 
t he particular field in which he is interested. It 
is impn.ssible for anyone (o study science in the 
Univeraity as a general education, as men study 
classics, history and philosophy. 

During the present century then; has been a 
whb^aiid incessant demand for leitmt iflc odueat ion 
and scientific reseavcli owing to the increasing 
ivengnition of the faert t hc?y an; the foundation of 
njit ional well-biMiig and prosperif-y. Scientific 
discoveries have altered fho face of society 
throughout the world and even an ndiiiiiilstrator 
often finds liimself in situations where a little 
scientific training would serve liiiu in good ste.ad. 
It is true that acciiniiilat-ion of seientifie know- 
hMlgi; is hijwihhu'ingly stupendous, but the ten- 
dency on t ill* whole has isam to make the general 
principles and imd hotls morrr clear and easier to 
grasp, bec.Tiise the several ])ai'ts of this structure 
vohtiro well into one unit. .-V Hcientlfle training 
will be nil tlie bctliu* if it is made to ineludo the 
study of the historical and philn.so])hical biick- 
grotiiid of science. This little refuriii will render 
clear to the ynntlifiil minds tlie law and order in 
the universe and make them realise that sclent i tic 
training is organised ilisciplim* of the menial 
faculties anil siMimtillc research is only a quest 
of truth and the spirit of all scientific studios 
is .service to humuiiity. 

Agriculture. 

Preaident : J. A. S. Watson, M.A. 

“SCIENTU IC PROGRESS AND ECONOMIC 

PLANNING IN RELATION TO AGRICULTURE 
AND RURAL LIFE." 

Almost from the earliest times, improvement 
in ogricultui'e has determined fJic progress of 
the human race. The progress may be one 
of increase in numbers or rise in the standard 
of living. The population has increased enor- 
roou^y in many para df the world, but in others, 
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especially in some of ilio Western countries, it 
has remained more or loss sUitic. I’iic address 
deals with some of the problems of the latter. 

Contrary to the })j'edictions of Alalthiis and 
others, a^^ricmliiirHi pioductiori has increased 
enomiously in recent yeara. The opening up- of 
new areas in different parts of the world, increased 
yields thiiiiiKh use of iniprevcd strains and 
application of chemical fertili'^ors, re(iuction in 
cost of labour tlirou^^h intrixiuction of new 
mechanical (hivices, h(*tter facilities for trensport 
and niarketinv: - -all these have led t() excessive 
preduction and consi^quent fall in prices. 

Th(f present position, wliicli mi^^ht liavo been 
hailed at otlier linios as most desirable, has only 
bmiiKht on aciitit economic distress to tlie farmer 
whose position has become increasingly un- 
endurabht. Various expedients have been devised 
to im])i'ove his lot and to ensure his {i:ettinK a 
fair return but most of them are only of the 


nature of palliatives and do not touch the root 
of the trouble. 8ound economic planning of 
farming practice is the only means of avoiding 
the mnvit<able neglect of agriculture and conse- 
quent rural depopulation. This would, no doubt, 
bo very ditllcult to carry out, but the situation 
should, neveiilieless, be faced in the proper 
scientific spirit. 'I'he agricultural possibility of 
each area should be carefully investigated with 
special reference to the demand for tiie produce 
and the return that may be expected. Wherever 
possible, cluMip mechanical device should bo 
introduced and human labour so alloitotl as to 
ensure maximum output through intense special- 
is(Mi knowlcdgi;. The holdings should be greatly 
enlarged and the scope of production considerably 
widened. With organization of ** factory farm- 
ing” of this type, it should soon ha possible not 
only to Kdievii the present situation but also trj 
ensure a happier and more conttmted I'ural life. 
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Tlie reBultB indicate that the nniuber of 
smoke particles per c.c. varies between 120D 
to 4000 per c.c. 

1 thank tlie Coiiimissioii for the pcrinissLon 
to piiblisli these results. 

Y. U. NAih'. 

Physics Department, 

Iloyal Institute of Science, 

Bombay. 

September 19S4, 

Dry Ether as Solvent for Anhydrous 

Aluminium Chloride in Organic Synthesis. 

Tiik author lias made tlie interesting obser- 
vation that dry ether which has the 
remarkable property of readily dissolving 
anhydrous aluminium cliloride can be 
advantageously used for some reactions of 
the Friedal-fJrafts’ type wliich take place 
under mild conditions, /.c., at or below the 
boiling point of ether. 

Anhydrous aluminium chloride when 
added to dry ether quickly dissolves with 
evolution of heat and a clear colourless 
solution results in which the aluminium 
chloride is present in the form of a double 
compound with ether, AlCI.,, CjlTjj,0.' This 
solution can directly be used for synthesis. 

The author observed (hat the condensation 
of benzanilide-imido-cliloride with poly- 
hydric phenols in the presence of aluminium 
chloride to give anils of jjolyhydroxy- 
benzophenones, proceeds best with dry ether 
as solvent. Icliaporia, working in this 
laboratory, has also found (lie use of dry 
ether as solvent advantageous for 8hah and 
Chaubars synthesis of dialky laminobenzo- 
phenoiies* in which a benzanilide-imido- 
chloride is condensed with an aroma- 
tic tertiary amine with aluminium chloride 
as condensing agent. It is also found 
that a solution of aluminium chloride 
in other can be used in place of a suspension 
of zinc chloride in other for the Hoesch 
synthesis, for the preparation of 2 : 4- 
dihydroxybenzophenone from horizon itrile 
and resorcinol. All of these reactions arc 
carried out in cold ethereal solution. 

Ether would appear to offer an obvious 
advantage over some of the usual diluents 
like carbon disulphide, benzene, petroleum 
ether, in whicli aluminium rhlorido is 

^ CJ. Walker and Spencer, ./.C.Af., 1U04, 8S, 
HOC; Frank forter and Daniels, Chem, 

Soc., 1915, 37, 2500. 

> J.t 1932, 050. 


insoluble. With ether as solvent, the re- 
action can be carried out in homogeneous 
solution. 

The principal drawback to the general use 
of ether for this purpose is its tendency to 
result in some cases in the presence of 
aluminium chloride, the carbon-oxygen bond 
ill ether being broken. The mixture of 
benzoyl chloride and aluminium chloride 
reacts witli ether to give ethyl benzoate'*. 
Triphenyl chlorornothane in the presence of 
aluminium chloride and et her gives triphenyl 
methyl ethyl ether, which further gives by 
decomposition triphenylmcthane and acetal- 
dehyde.* The. action of ether and aluminium 
chloride on diphenyl-dichloromethane is 
stated by the same author* to give bonzo- 
phenone. Ft may be pointed out, however, 
that it S(Muns more likely that no reaction 
takes place in the last case, and that the 
formation of benzopheiionc might be due to 
simple hydrolysis of thf^ easily hydrolysable 
diphcnyldiehloromctliane on subsequent 
treatment with water. Ether has also been 
known to act as an ethylating agent in the 
presence of aluminium chloride, but this 
requires high temperatures. Thus Jannasch 
and Rathjen'* obtained diethyl phenol by 
heating phenol, ethyl ether and aluminium 
chloride at 115®. They similarly prepared 
hexactliyl benzene from benzene, ethyl 
ether and aluminium chloiide.^ 

A detailed account of the experiments 
above referred to will be published elsewhere. 

Attention is directed to the author’s 
observation in as much as it may (ind appli- 
cation in some of the numerous organic 
reactions requiring the use of aluminium 
chloride as a coutlensing agent, which take 
place at relatively low temperatures. 

It. C. Shah. 

Chemistry Department, 

Koyal Institute of Science, 

Bombay, 

September, IWU. 

The Biological Oxidation of Inositol. 

iNVicsTiGATioN.s have been carried out on 
the oxidation of inositol in vitro by animal 
tissues. The wide occurrence of inositol 
in plant and animal tissues would suggest 

^ Noitlb, ./. Ain. Che III. Soc.^ 1924, 46, 2580. 

* Norris, loc. cU. 

Norris, loc. fit. 

•< her., 1809,32,2391. 

T/?er., 1808,31, 171(1. 
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that it has some important function which 
is not yet understood. Wo have carried 
out some experiments with the brain, heart, 
kidney and liver tissues of normal adult 
albino rats which have been fed on our 
standard mixed diet. 

Tn the case of minced brain tissues, both 
washed and unwashed, inositol is oxidised. 
Minced heart muscle, also both washed and 
unwashed, gives an additional oxygen up- 
take with inositol. Kidney tissues have 
been studied, sliced as well as washed after 
mincing, and have been found to oxidise 
inositol. Liver tissues also appear to oxidise 
inositol though at a low rate. 

The experiments were carried out with 
tlie Barcroft-Warburg apparatus in the 
usual way. The temperature of the ther- 
mostat was maintained at ^17° -8 ± 0*1. The 
medium in which the tissues were suspended 
consisted of phosphate buffer at pH 7.4 
and Kinger-Locke solution. 

B. C. CluiiA. 

N. Das. 

Biochemical Laboratory, 

Bengal Ohemical and Pharmaceutical 
Works, Ltd., 

Calcutta, 

September' 10^ 1934, 

A Preliminary Note on the Morphology 

of the Aerial and Underground Flowers 
of Cammelim benghalemis, Linn. 

Although a very common weed, Commelma 
henghalensiH is of great interest because of 
the presence of underground flowers in 
addition to the normal aerial ones. In the 
Indo-Gangetic Plains, this plant usually 
makes its appearance in the month of July 
and dies down towards the close of October. 
An examination of the spathes reveals the 
fact that each lias usually three flowers 
enclosed within it. One of these and the 
first to develop has a longer pedicel than 
the other two, and is purely male (Fig. 1). 
Of the other two, which are hermaphrodite, 
one opens in the usual way and is chasmo- 
gamous (Fig. 2 B), while the other remains 
closed and is therefore cleistogamous (Fig. 
2 C). The first flower naturally sots no seed 
and soon withers and drops of! (Fig. 2 A). 
Of the other two, the chasmogamous 
produces seeds first and the cleistogamous a 
little afterward. Only the former comes 
out of the spathe ; the latter remains bathed 
in the slimy fluid secreted within the 
spathe. 


Each flower has 3 perfect stamens of 
which one is yellow and is larger than 
the two laterals which have a sky-blue 
colour. In addition to these there are 2 or 3 
staminodes which are sterile. In some 
eases a very few pollen grains have been 
seen in the anthers of the staminodes also, 
but it is not likely that they are of any use 
in fertilisation. 

In adilition to the blue aerial flowers 
mentioned above, every plant produces a 
largo number of cleistogamous flowers borne 
on branches produced from the lower part 
of the stem (Fig. 3), whicli penetrate into 
the ground. While the aerial flowers 
occasionally fail to ripen, the underground 
ones are very fertile and the seeds are self- 
sown in the soil. A very similar condition 
has been reported by Ilagerup* in Commelina 
forsJcalei. 

The following account of the development 
of the gametophytes applies to both kinds 
of flowers, unless it is specially mentioned 
otherwise. 

Microsporogenesis. —The early develop- 
ment of the anther presents no unusual 
features. The primary parietal layer 
divides periclinally to give rise to the ondo- 
thesium, one middle layer and tapetum. 
The nuclear divisions in the latter are mito- 
tic and tlie cells become binucleate at or 
even before the time of synizesis in the 
microspore mother cells. By the time the 
reduction divisions are over, the walls of the 
tapetal cells disorganise and the contents 
give rise to a true periplasmodiuiti. It is 
noteworthy to record the presence of 
crystals of Calcium oxalate in the pcrl- 
plasmodium as also seen by Mascre- (1925) 
in Tradenc'^.niia virginica L. While they 
are not distinguishable in sections prepared 
according to the usual methods, they can bo 
readily seen by crushing a fresh anther on 
a slide and examining it without any treat- 
ment whatever. At the microspore stage 
some rod-like bodies are also conspicuous in 
the periplasmodium (Fig. 6), but we have 
not been able to determine their exact 
nature so far. ' During the maturation of 
the male gametophyte, the nuclei of the 
tapetum begin to degenerate and finally the 

^ Ilagerup, O., ** On pollination in the extremely 
hot air at Timbucto^ Danak. I)oi. Arkiv,, 1032, 
8 , 1 - 20 . 

* Mascro, M., ** Sur revolution dc retaroine des 
CommelinAcees,'* Bull, Soc, Bot„ France, 1026, 72; 
1060-1006. 
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!• Spathe enclosing 2 bisexual flo\vers and one staminate flower protruding out. 

2. Same with spathe opened. The staminate flower at (A) has dropped off; o! the two others, "B” 
is chasmogamous and *'C" is cleistogamous. 

3. Stalks bearing underground flowers and the fruits formed from them. 

4. S. Tetrads of microsporcs. X 310. 

0. Part of a section of an anther showing the ta petal plasmoJium and micioapore?. X 3)0. 

7« Pollen grain with tube and generative cells. X 390. 

Sm Pollen grain with sickle-shaped generative nucleus and tube nucleus disorganised. X 390. 


9. Nucellus with megaspore mother cell and 
divided periclinally. X 390. 

10. Nucellus with tetrad of megaspores. X 390. 

11. Bight-nucleate embryo sac. X 390. 

1 2. Ovule with eight-nucleate embiyo sac. X 

wliole periplasmodiiim is used up by tlie 
time the pollen grains are ripe. 

3[ale Gamelophyle . — The divisions in the 
microspore mother cells are successive and 
the tetrads arc isobilateral (Fig. -1), although 
occasionally they have the shape shown in 
Fig. 5. The microspore nucleus divides to 
form the tube and generative nuclei which 
are separated by a delicate plasma membrane 
(Fig. 7). The generative cell soon begins to 
take a deeper stain and often shows a 
sickle-shaped appearance in later stages. 
A feature of some interest is that in some 
pollen grains, the tube nucleus increases in 
size, its reticulum spreads, and finally 
breaks up to form small specks scattered in 
the pollen grain (Fig. 8). 


primary wall cell. One of the epidermal cells has also 


86«5. 

When tlio anther is mature, the epidermis 
and the middle layer are practically dis- 
organised and only the endothecium 
remains. Several attempts were made to 
find if the pollen grains germinated in the 
anther, but only a few such cases were seen 
and surprisingly enough the germination 
started not in the underground flowers but in 
the aerial ones. The pollen tubes were, how- 
ever, very short and never reached oven so 
far as the wall of the anther. Even if they 
could develop furtlier, it is very doubtful 
if they could succeed in penetrating the 
endothecium which has the usual fibrous 
thickenings in all cases. 

The Ovule — ^The ovary is trilocular and 
contains 4 or 5 ovules, although sometimes 
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only 3 are present duo to an early abortion 
of the others. Each ovule is campyiotro- 
pous and has 2 integuments which are fr(*,c 
from each other and also free from the 
nucelliis throughout their entire length, 
a feature recalling tlie situation seen in 
Gyiiinosperms. In the older ovules they 
have a peculiar folded appearance and the 
nucellus forms a short beak-like outgrowth 
which comes up to the level of the micro- 
pyle (Fig. 12). 

MegasporogenesiH, --‘There is a single hy- 
podermal arehesporial eelh though occasion- 
ally two are present in some nucelli. The 
cells adjacent to the arehesporial colls, 
however, often show similar staining 
reactions and simulate the sporogonous 
tissue ill appearance. 

Giiignanl (quoted in Schnarf'*) mentioned 
that in (■. aincla no wall cell is cut off. 
We have found several clear instances of 
the presence of a wall cell in 0, henghalensis, 
but it is quite true that frequently the 
arehesporial cell functions directly as the 
megaspore mother coll without cutting off 
any wall cell. A similar condition has 
been noted by MaheshwarP in Ophiopogmi 
walliehlanuHf a member of the family 
Liliacea?. 

Another important point is the presence 
of a normal tetrad of megaspores (Fig 10). 
Guignard wrote that in C. strieta the deve- 
lopment is of the Hcilla-type, but this 
appears to be incorrect, for it is unlikely 
that the two species should differ so widely 
with regard to such an important point 
as this. 

Female Qamelophyle. — The chalazal mc- 
gaspore functions and the further develop- 
ment of the gametophyte is of the conven- 
tional typo found in angiosperms (Figs. 11, 
12). 1Mie synergids have well-defined hooks 
and the antipodal pells are rather ephemeral. 
The two polar nuclei meet somewhere in 
the middle of the embryo sac or towards 
one side. 

Ferlilimiion. — umerous pollen grains 
were seen germinating on the stigma in both 
chasmogamous and cloistogamous flowers. 
Although we have seen but one case of 
actual fertilisation, the presence of pollen 
tubes in the older ovules seems to indicate 
that the process goes on in the normal way. 

* Schnarf, K., Vertjleichrnde Emhrjinlogxe der 
Angioeperm'^tt, lierliD, 1921. 

^ Maheshwan* P., Coniributiona iothc Morphology 
of some Indian LiUaceaa, 1. 7 he gametopbytes of 
Ophiopogon toattichmnuB (in the prens). 
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Endosperm and Embryo , — The endosperm 
is of the free nuclear type met with in other 
members of the family that have been 
investigated. The embryo is very slow in 
its growth. 

A complete bibliography will bo given in 
the full paper which will appear elsewhere. 

P. MAHblSllWAlU. 
lUiTADUu Singh. 

Agra College, 

Agra. 

lieplemher 19:14, 

A Note on the Presence of Parietal Cells in the 
Nucellus of Convolvulus arvmsis L. 

DahlCxKKN^ (1927) says that parietal cells in 
the SympeiaUe have been proved with 
certainty only in the Plunibaginacew and 
Cncurbitacem, Tn the Convolvulacem the 
absence of parietal cells has been reported in 
Guscuta lupuliformis and Cusculn epUhymum 
by Dahlgren (1027) and in Guscuta rvjlexa by 
Johri'^ wliose paper is to bo shortly published. 

The presence of parietal cells in the CVa- 
volvulaccce was first reported by Peters (1908) 



Fig. 1. 


^ Dahlgitm, K. V. ()., *• Die MorpholoKie des 
NucelhiH niit besonderer Heriick-HichtiKung dor 
dockzellosen Typen, ** Jahrb, Whs, Hot,, 1927, 67, 
.717. 

* Johri, n. Af., ** The development of the male 
and female gametophytes in Guscuta reflexa ” (in 
the press). 
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both in Convolvulus and Cuseuta. Tliis was 
regarded as doubtful by Dahlgron (1927) wlio 



Fig. 2. 


explains sueli appearances as being due to 
the sections not being cut parallel with the 
long axis of tlie nucellus. 

During iny work on Convolvulus arvensis 
1 saw several median sections of tiie nucollns 
and from an examination of these I can 
state definitely that tlie primary archesporial 
cell cuts olT a primary parietal cell (Fig. 1) 
which soon divides aiitielinally witli the 
result that the. megaspore mollier cell is 
separated from tlie epidermis by one layer 
of cells (Fig. 2). 

1 am greatly imlebtcd to Dr. F. Maheshwari 
for kindly suggesting me this work. 

Kanhaiya Lal Matiuiu. 
Government College, 

Ajmer, 

Seplemher IfhlL 

The Female Pre-pupa* of Aptinolhrlps mfus. 

The description of some of the young 
stages of Aplinothrips rufus has been want- 
ing. Priesner' has described the larval 

• The spoclniRne wens rnlloctiMl in Kind's Park, 
Kdinbiirgh, in J9Ul-a2 and were identified with 
the uollectivn of Dr. C. B, WilliainB, Dhief Ento- 
mologist, Jlothamsi-ed. 

^ Prieaner,^ IT., Die J hyeanopleren Europas, 
Wien, 1928, pp. 160-101. 


and pupal stages of the female. The pre- 
pupa markedly dilTers from the pupa 
in the position of the antenme which 
are extended forward (Fig. 1) and from the 
larva in good many characters. 

Total length 1 • 1 mm. 



Fig. 1. The Feinaio Pro-pupa of Apthioihrlpa 
roftts f Dorsal viow). 

General body coloui' — pale yellow ; antenna) 
legs and abdominal tip— light and whitish, 
eyes reddish black. 

Antenna)— smooth with bases near, lying 
straight in front of the head, about one and 
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one-fifth times as long as the liead, clothed 
in a thin membrane. Various segments 
not clearly distinguishable, a few faint 
constrictions dividing it into four obvious 
joints ; first, bowl shaped, wider than long ; 
second, third and fourth longer than the 
first; the last segment about 3 times as 
long as tlie iirst. 

Head — light yellow, rounded above eyes, 
almost as long as broad; cheeks parallel, 
eyes short. Hairs on the head very minute, 
one hair on each side below the lateral 
profile of the eyes. Moutli-cone not visible. 
Length 120/4 ; width 126/4 ; width across eyes 
113/^. 

Prothorax— longer and wider than the 
head but wider than long. Sides sub- 
parallel with anterior and posterior angles 
rounded. Length 130/4 ; width 160/4 ; one 
very small hair each side behind the coxse 
and two short hairs 23 /i situated at the 
posterior corners. 

Pterothorax — longer than the head or 
prothorax, almost as long as the breadth of 
prothorax, wider than long. Length 166/i ; 
width 186/4 ; Hairs very minute are situated 
on the sides. 

Legs — not well differentiated into different 
parts. Length of fore, mid aiui hind legs 
almost equal. 

Abdomen — pale yellow, fusiform, wider 
anteriorly and gradually tapering poste- 
riorly ending in a blunt point. Segments 
not so clearly difTcreiitiated as in the larva?. 
Length and (Breadth) of 1-7 segments are 
40 (176)14 ; 00 (186)/4; 73 (210)/4 ; 73 (220)/4; 
76(220)/4; 83 (210)/4 ; 70 (196)/4. Hairs on 
the abdominal segments arc very minute. 
Each segment has a short lateral hair, the 
length of these from l-5th segments being 
23/4; 011 the sixth and the succeeding seg- 
ments the hairs are longer, about 43<(4. Some 
minute hairs are also situated on the dorsum. 
On the ninth segment at the posterior part, 
a short distance from the tip, are visible 
four short, strong thorn-like yellowish 
spines (25/4 long x 8.«4 wide at the base). 
The thorn-like spines at the posterior part 
of ninth segment with undifferentiated 
antennse lying in front of the head dilTeren- 
tiates it from the larval and pupal stages. 

U. S. SllAKOA. 

Govt. Agricultural College, 

Oawnpore, 

October d, 1934. 


The Multiplication of Scientific Societies. 

The well-meaning letter of Dr. Gilbert 
J. Fowler under the above heading, appear- 
ing in tlie September number of Current 
Science^ does not appear to take sufficient 
account of the geographical difficulties in 
India, to which he incidentally refers. The 
need for the multiplication of local societies 
in this country like the Biochemical Society, 
Calcutta, is both great and urgent. 

The formation of such regional bodies 
does not mean that opinion is against the 
existence of a central body, which, in fact, 
is necessary for co-ordinating research, 
preventing isolation as well as overlapping, 
issuing publications, etc. How exactly this 
co-ordination can be eifccted is a matter of 
detail. 

As regards Biochemistry, 1 think, it should 
develop as a full-fledged independent science 
in this country as elsewhere, through its own 
organisations. There is unfortunately still a 
tendency in India to make it subordinate to 
Chemistry, Biology or Medicine. This does 
not appear to be in the interest of the 
science, although Biochemistry must neces- 
sarily be intimately connected with chemistry 
and the biological sciences. 

B. C. Guha. 

i09. Lake Boad, 

Calcutta, 

October «7, 1931. 

I KEdUET that Dr. Giiha’s letter seems to 
Ignore the essential point that I strove to 
make in tny letter in your September issue 
uitider th^ above heading, f wished to 
stress the importance above all things of a 
unity of interest in science to which geogra- 
phical difficulties should be incidental. 

In the case of Biochemistry the Society 
of Biological Chemists, India, having its 
headquarters in Bangalore where Bio- 
chemistry was first systematically taught in 
this country, has not sought in any way to 
work independently of existing organi- 
sations. Nevertheless, it has held valuable 
meetings, has published some useful mono- 
graphs and Annual Reports and has a 
flourishing Branch centre in Bombay. It 
holds its Annual Meeting on the occasion 
of the Science Congress and lias in fact so 
far represented the interests of biochemical 
workers throughout India. Its President 
is a distinguished Calcutta Bolentist and the 
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Executive Committee contains representa- 
tives from seven centres in addition to 
Bangalore. The contributors to the annual 
summary of Biochemical and Allied Be- 
searcli in India are equally representative. 


The necessity, therefore, for a new Society 
is difficult to understand. 

Gilbert J. Fowler. 

Bangalore, 

October 8^ 1984. 


Research Notes. 

On the Class-number of the Imaginary ening his methods slightly, proved that 
Quadratic Field. also tends to oo with d which includes 


Beoently Hoilbronn [Quarterly Journal of 
Mathematics, 5, 150) has proved an old 
conjecture of Gauss which remained 
unproved for more tlian a century. The 
knowledge about the class-number and the 
structure of tlie class-group of an algebraic 
held are of groat importance in the theory 
of algebraic numbers. They certainly in- 
crease our knowledge of higher arithmetic. 
Unfortunately we know very little about 
them. Even in the case of the simplest 
fields such as the quadratic and cyclotomic 
fields very little is known. The latter field 
is important in connection with the great 
theorem of Fermat. The case of the imagi- 
nary quadratic field is very interesting as 
it is connected with many other branches 
of mathematical analysis. For instance, 
the equation of the singular moduli of 
elliptic functions is of degree etiual to the 
class-number A(-d) of the field 
where the ratio of the periods of the elliptic 
function belongs to K(v'^). The Galois 
group of the equation is isomorphic with 
that of the corresponding class-group. 
Gauss conjectured that h(—d) -> oo as 
d oo. lie also proved that the highest 
power of 3 contained in h ( — d) is 3^"' where 
t is the number of odd prime factors of d. 
Dirichlet gave a finite expression for the 
class-number in terms of quadratic residues 
which he proved by transcendental methods. 
This is considered by most iiiathematicians 
as one of the most beautiful results in 
mathematics. That was the first time when 
transcendental methods were employed in 
the theory of numbers and this has grown 
to be a separate branch of mathematics 
since thirty years. There was great deve- 
lopment in this branch especially during 
the past twenty-five years. After fruitless 
attempts by many scholars, Heilbronn has 
proved the first conjecture of Gauss by 
transcendental methods. Now Ghowla 
(Proc. Indian Acad. Sei., 1934, 1) by sharp- 


another hypothesis of Gauss and Euler. 
This means that the degree of the equation 
of singular moduli tends to oo with d. In- 
cidentally this also shows those values of d 
for which the equation is solvable by moans 
of quadratic radicals only aro finite in 
number. It is interesting to find out 
whether there are only 65 of them as was 
conjectured by Gauss and Killer. It appears 
that the upper bound of d obtained by 
those methods will be far greater than ISIS 
the highest number that Gauss has given. 

K.V.T. 

Zur Auflosbarkeit der Glelchung x®-Dy“~ — 1. 

It is known that the diophantine equation 
I has an infinite number of solu- 
tions for every value of I), but the equation 
a?' -11//--= -I does not always possess a 
solution. A necessary condition for this 
is that it should be expressible as the sum 
of two squares but this is by no means 
siifficiimt. Wo Iiave of course the continued 
fraction condition but this is neither a satis- 
factory one nor is it simple. The question 
of its solvability is important in connection 
withjihe clas4 number and class field of 
K{ v' n). Kpsteiii ( Jour. fur. Math., 4 » 
171) treats this problem by very elementary 
methods and obtains the necessary and 
sufficient condition to be as follows. 
There should exist rational integers a, j3, 
y, 8, such that D=j3“ l-y'**, ICS- ySl -l, 
anda"H-y- is a square. Some other allied 
results are also given in the paper. 

K.V.I. 

Lineare Raume mit unendlich vielen Koordi- 
naten und Ringe unendlicher Matrizen. 
Kotbe and Toeplitz have contributed a 
very interesting and thoroughly developed 
paper (Jour. fur. Math, 1931,4, 171) on 
linear spaces with an infinite number of 
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coordinatoR and rings of infinite matrioes 
in them giving a unified theory of maximal 
matrix rings in various spaces. The difll- 
cultios that arose in the solution of this 
problem liave been conquered by introduc- 
ing another related space, which is named 
the dual space and which is formed out of 

all points. V — (it„ , for 

which (Tn conveiges for all points X= 
(jTp . . .Xn ,, . , of the original space. 
If the' dual of the dual space is identieal 
with the original, then the space is called 
perfect (Voll Kommen). With these defi- 
nitions they proved the following theorem ; 
viz., the space is perfect then all 

its linear transformations form a maximal 
ring.*’ The three spaces for which this 
tlicorem was known are easily shown to 
be perfect by the authors. We have here 
a separate proof which is very direct and 
simple. 

Next they introduce the idea of converg- 
ence and strong convergence without tlie 
introduction of a metric as has been done 
by Hausdorff and Banach. This allows 
them to introduce homornorphy of two 
spaces and this has made it possible to 
consider the problem of obtaining all spaces 
homomorphic with a given perfect space. 
Tt is also shown how the problem of solving 
an iriHiiite number of equations with an 
infinity of unknowns can be extended to 
spaces other than those for which the 
problem has been solved. Tlie paper is 
complete in itself and is a very simple and 
elegant theory of linear transformations in 
generalised Hilbert ian spaces. 

K.V.I. 

The Magnetic Moment of the Proton. 
Bviou since Bstermann, Frisch and Stern 
{Zs. /. Physik, 1933, 85 , 1 and 17) found out 
that the magnetic moment of the proton 
was 2-5 nuclear magnetons instead of one 
nuclear magneton as was assumed before, 
the accurate def;t*.rmination of the magnetic 
moment of t he prot on has become a press- 
ing probleni which must be solved before 
any* explanation of nuclear magnetic 
moments on a quantitative basis is attempt- 
ed. Kowl. I. Uabi, J. M. B. Kellogg and 
J. K. Zacharias (Phyn. Itev., 1034, 46 , 157) 
describe a new method <icveloped by them for 
determining the protonic magnetic moment. 
Whereas Stern and his coilal^orators 
measured the protonic moment by a direct 
measurement of the foi'ce on a pqoton, a 


correction being made experimentally for 
the rotational magnetic moment of the 
molecule, the present authors liavo used a 
method involving the interaction between 
the proton and the valence electron. The 
experiment consists in deflecting a narrow 
beam of hydrogen atoms in the normal 
state by a weak magnetic field of sufficient 
inhomogoncity. Instead of assuming the 
two orientations i and — the 

atom takes up four positions corresponding 
to = (i, i), (-i, i) and 

( ~1)- The component of tho magnetic 

moment of tho atom in the direction of 
the field is respectively /,—l, /, «/(! 

and -J." Hero x is 
given by JI/ZtcAv where II Is the 

magnetic field, and Av is the hyperfine 
separation between the levels F=1 and 
F— Oincin.'* Then A v--(327r/3Ar)/ip/Xo0'"W 
or putting in numerical values /ip = Avj 
0*0U>9. The deflection of abeam is given 
by 

Srf- -[g where fj are the 

functions mentioned above, /, and 1., are 
the distances tho atom moves in tlie'lield 
and outside the field. Tlie atoms are pro- 
duced in a long Wood discharge tube. They 
pass through slits and traverse the inhomo- 
geneous magnetic field due to two wires 
carrying a current and the deflcscted beam 
is detected by moans of a jilate covered 
with tnolybdenum oxide which turns blue 
whore the atorriie hydrogen falls on it. 
The value obtained for the protonie mag- 
netic moment was 3 -25 ±10% nuclear mag- 
netons. The discrepancy between this and 
Stern’s value 2* 5± 10% is rather large, but 
at present the substantial agreement of the 
two results is more important than their 
dilTerence. 

The Magnetic Moment of the Deuton. 

Thi<: magnetic moment of the deuton is a 
very important quantity since the deuton 
is the simplest composite nucleus and a 
study of its magnotie moment is necessary 
for an understanding of niielear structure. 
Theoretical explanations of nuclear magne- 
tic moments depend upon the assumed 
valne of the magnetic moment of the 
neutron. There is a conflict of opinion 
regarding this quantity, Behiiler and his 
collaborators considering it to be — 3*6 
while Lande and Inglis, and Altschuler 
and Tamm bold it to be t-0-6. The 
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magnetio moment of thedeuton must throw 
somo light on that of the neutron since it 
consists of a neutron and a proton. T. 1. 
Babi, J. M. B. Kellogg and J. B. Zacharias 
(Fhys. Rev., 1931, 46 , 163) have determined 
the magnetic moment of the dcuton by the 
method tliey have developed for the proton 
and described in a previous note in this 
journal. They obtain the value 0-77±0* 2. 
Since their experimental method docs not 
determine the sign of the magnetic moment 
the value for the proton may be ±3*25 
(± 10%) while that of the dcuton is ± 
0-77 (±0*2). If the magnetic moments of 
the proton and tiio neutron are supposed 
to add together into that of the deuton, 
the magnetic moment of the neutron must 
be about ±2*5 or ±1-0 according as the 
magnetic moments of the proton and 
neutron are directed opposite to each other 
or in the same sense. 


A New Method for the Determination of 
Transport Numbers. 

Thk “ Balanced boundary method deve- 
loped by Hartley and co-workers {Tram. 
Faraday Soe., 1931, 30, 618-662) provides 
a long-felt want in the moving boundary 
technique for the determination of trans- 
port numbers. Hitherto, one had but to 
resort to the less accurate Hittorf metiiod 
for determining the mobilities of the more 
slowly moving ions. For, one is confronted 
with a great diillculty in finding a suitable 

indicator ion ” in such cases. This diffi- 
culty is eliminated in the present method 
by having the slow moving ion in the 
indicator position and determining its 
mobility by taking advantage of the 
Kohlrausch relation : 

Th _ Tx*' 

where Tr and Tx*« are the transference 
numbers of the leading and the indicator 
ions at their respective concentrations 
Or and CxS the latter referring to the con- 
centration of the indicator ion in the 
Kohlrausch solution (and not in the initial 
solution). 

Oonductimetric analysis in aiiu is shown 
to be inapplicable for determining the 
composition of the Kohlrausch solution, 
owing to the interference by the cyclic 
electrolysis taking place at the A.G. elec- 
trodes. An ingenious device has been 
adopted for displacing samples of Kohl- 


rausch solution into an external conducti- 
vity coll, without the interruption of tins 
direct current. A now method of getting 
at a sharp boundary has also been described. 

TJio method has been tested by measure- 
ments with electrolytes whoso transferonce 
numbers are known and is shown to be 
capable of a high degree of accuracy. 

K.«.G.D. 


The Significance of X-Bodies in Virus- 
Infected Plants. 

Titk occurrence of cell inclii.sions in plants 
caused by viruses or iiltramicroscopic organ- 
isms, has been recorded in a comparatively 
few cases, chiefly the mosaics. Apart from 
their tetiological significance as the prime 
cause of disease, their utility for diagnostic 
purposes is quite limited to the few cases 
known so far. The simple question why 
these bodies are not to bo traced in other 
cases of virus attacks, has been engaging 
the attention of several workers. It has 
been held in some quarters that these are 
mere artefacts probably brought about 
through abnormal metabolic products 
resulting from infection and reacting with 
the fixatives employed in the cytological 
technique. 8ince biochemical changes con- 
sequent on virus attack need not be the 
same in all species of plants examined, this 
reaction to coagulating agents, apparently 
identical in the few instances known, may 
bo due to similar changes induced in the 
dilTcrent host plants. Whether this is so 
or not, is a matter for biochemists to 
investigate. It will, however, readily bo seen 
that these new aggregates or X- bodies result 
from virus infection and can by no means 
bo construed as the cause of disease. 
The most recent contribution on this subject 
is due to Sheffield (Ann. AppL Biol., 1934, 
21, No. 3). Following his previous announce- 
ment on the action of molybdenum on 
cells, the author chooses two lines of inves- 
tigation— the first on the action of coagu- 
lating agents on the cytoplasm and the 
formation of bodies in uninfected plants 
and the second on the possibility of inhi- 
biting the foimation of the same through 
chemicals in virus-infected plants. For 
want of adequate knowledge on this prob- 
lem, the author has* to adopt miss or hit 
methods, as the choice of chemicals lies 
within wide limits. Among those tried 
many are fixatives used in cytology. Tho* 
reason for selecting nickel, molybdenum, 
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etc., are apparently due to the presence of 
these in such plants. One wonders if these 
are exclusively present in diseased cells 
alone. Moreover, the choice of tissues is 
indeed the prime factor in such studies and 
offers the greatest difficulty. In spite of 
this, the attempt made by the author is a 
valuable one, though cursory. The tech- 
nique adopted is simple and neat. The 
intra-cellnlar changes have been followed 
closely. Practically everyone of the 
reagents employed, has been able to induce 
stimulation of the cytoplasmic stream 
similar to that which is observed as a result 
of virus infection. The author has detailed 
his observations on the action of ammonium 
molybdate and reprorluccd in a strfking 
manner, the formation of bodies similar to 
those observed in aucuba mosaic. It has 
been argued by the author tliat this i)heno- 
menon is not due to a secondary effect, 
since analysis of treated plants showed an 
‘ abundance ’ of molybdenum. It may, how- 
ever, be suggested, that the application of 
such heavy chemicals might result in the 
non-availability of certain essential nutri- 
ents, particularly phosphorus in this case. 
This reaction to such treatments may be 
intense when the chemical is added to the 
soil. Several other coagulating reagents 
were tried and have responded quite similar 
to the above — thus lactic acid induces the 
formation of amoeboid bodies — resembling 
the X-bodies of tobacco mosaic. 

The second technique of inhibiting the 
formation of such bodies in virus-diseased 
plants or of dispersing the same artificially 
after their formation, has not yielded any 
positive result. The subject is one of great 
interest and it is hoped ere long a furtlier 
contribution on the same will bo made 
available for the benefit of others engaged 
in the same field. 

V. I. 


S 3 aithetic Resin Hyrax. 

In a recent note to the American Minera- 
logist (August 1934, 19, No. 8) E. N. 
Ganieron of New York University has dis- 
cussed the utility of synthetic resin Hyrax 
as a mounting medium; and it comes 
as a welcome relief to many petrographers 
and mineralogists since the use of Hyrax 
as a medium for mounting minerals has 
got a decided advantage in certain cases 
over. Canada Balsam. Since Hyrax has a 
high index of refraction it will be useful 


for (i) increasing the relief of minerals 
which have indices of refraction close to 
that of Balsam; (ii) decreasing the relief 
of minerals which have indices of refraction 
much above that of Balsam; (iii) facilitat- 
ing the identification of certain minerals. 
Hence the use of Hyrax as a medium for 
permanent mounting of grains belonging 
to mineral assemblages in sedimentary 
petrography is obvious. The photomicro- 
graphs reproduced in the paper further 
sliow that intergrowth of minerals can be 
better studied when mounted in Hyrax. 

Periodicity of Earthquakes. 

Charles Havison, the noted seismologist, 
has contributed a very interesting paper 
on the diurnal periodicity of Earthquakes 
in the July-August number of the Journal 
of Geology (42, No. 5). By counting the 
number of Earthquakes occurring during 
each hour of the day from the recorded 
observations from Great Britain, Japan 
and Italy, he has shown by means of a 
curve that the maximum falls at midnight 
and at noon. Considering the causes of 
earthquakes, he has further suggested that 
if the earthquakes were mainly duo to 
depression of the crust, the diurnal and 
annual seismic epochs would occur about 
midnight and midwinter. If the earth- 
quakes wore mainly due to elevation of the 
crust the epochs would occur about noon 
and midsummer. F.irther an important 
conclusion has been established that the 
midnight and the winter maxima prevail in 
regions where the earthciuakes are of low 
intensity, and the noon and summer maxima 
in regions visited by much destructive 
shocks. 

The Idiochromosomes of an Earwig 
Ldbidura riparia. 

J. J. Asana and Sajibo Making (Jour, of 
Morph., 1934, 66, No. 2, 361-370) describe 
the behaviour of the chromosomes in 
the Indian Earwig Labidura riparia with 
special reference to the idiochromosomes. 
The diploid nnmber is 14—6 pairs of 
autoBomes and XY in the male and 6 pairs 
of autosomes and XX in the female. The 
antosomal constitution of this species differs 
from that of the American forms described 
by Morgan ; the latter has two chromosomes 
less than the former. The X and Y chromo- 
somes have been traced to a single chro- 
matin nucleolus derived from the nucleolus 
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of the last spermatogonial division. The 
chromatin nucleolus retains a clavate form 
throiigli the early and late periods of growth 
and tills form is retained till the rnctaphaso 
of the first spermatocyte division is readied. 
It is suggested that tlie behaviour of the 
chromatin nucleolus of Labidura riparia 
resembles that of the chromatin nucleolus 
of Oecanthus described by Makino. 

A C 3 rtological Study on the Liver of the Rat 
with Special Reference to the Intracellular 
Blood Canaliculi, Inter- and Intra-cellular 
* Bile Canaliculi, Mitochondria and Golgi 
Apparatus. 

Edith M. Jay {Jour, of Morph., 1934, 56, 
No. 2, 407-121) makes an interesting con- 


tribution to the cytology of the liver and 
interprets the so-called ‘ intracellular blood 
canaliculi* described by Schafer and liis 
pupils as artefacts produced by the dif- 
ferences in the osmotic pressure and the 
mechanical pressure employed in admini- 
stering the injection masses. She further 
demonstrates that a permanent system of 
intracellular bile canaliculi described by the 
earlier authors docs not exist and that the 
short knob-like intracellular projections 
from tlie intercellular bile canaliculi possibly 
represent the passage of the secretion into 
the intracellular canaliculi. Though the 
presence of glycogen effectively hinders the 
processes of impregnation, her observations 
on the Golgi apparatus and mitochondria 
confirm those of Cramer, Ludford and 
others. 


Irrigation Research in the Punjab. 


invcHliKaiionfl that aro being oaiTied out 
-■* in tho Punjab have their ohjectH the 
improvement of design of irrigation works, the 
reduction in the costs of maintenance of channels, 
the control of the rise in water-t-abln and the 
prevention of soil deterioration under irrigation. 
In order to carry out those, investigations the 
following Sections of the llesearch Institute have 
been ostablished—irydraulic Section, Physics 
Section, (^homical Section, Jjund llcclamation 
Suction, the St^aiistical Section and Mathematical 
Section.* A brief account of the work of oAvh 
of these sections will indicate tlio lines of work 
tliat arc being pursued. 

1. If YDRArwe Section. 

The essential features of a canal headworks 
in the Punjab are a weir across tlie river to obtain 
command of the land and the head regulator 
of the canal. One or more bays of the weir are 
provided with under-sluices for purposes of 
regulation. The weir consists usually of an 
upstream apron, the crest, the down-stream 
glacis, and below this the block pKitection. If 
the weir fails, the whole of the irrigation in the 
canal system may fail. It is of the greatest 
toportance, therefore, to design a weir so that 
it will stand up to the strains imposed upon it. 
Experience has shown that weirs may fail due to 
the floor not being heavy enough to withstand 
the unbalanced head. The pressure under the 
floor of the weir may be greater than the pressure 
on the floor. If this is the cose and the floor is 
not strong enough, the floor may be lifted with 
disastrous consequences. The pressures unfler 
the floor as influenced by various forms of design 
have been studied and, as a complement to this, 
methods for controlling the flow on tlie floor have 
been investigated. 

The methods for investigating the flow under 
a work have already been described.^ The 
tanks used in these experiments have been adapted 

^ Curr. 8ei., 1934, 2, 367-370. 


to study the pn^ssures and it is now possible to 
place a moded of a work in the tank and dedermine 
accurately the pressure that will bo experienced 
on any portion of tlie floor. Fig. 1 is an illustra- 
tion of a model of Klianki Weir, Bay 4. 

In order to examine the condition of flow over 
the weir a scale model of a seed ion of the weir 
was coi^tmctc'd in the flume and the effects 
of the different conditions of flow actually experi- 
enced on the woik weris examined. In order 
to render a work safe, it is essential that the 
velocity of How in contact with the floor sliould 
be as low as possible. The methods that have 
usually been adopted to secure tliis have hod as 
their basis the dostriictirm of energy. The subject 
was examined from an entirely new point of 
view in the Punjab l..aboratory. If the high 
velocity water could be Uii-own to the surface 
and a low velocity water be made to travel along 
the floor, the problem would be solved since a 
high velocity water at the surface could do no 
dariuige. Jb lias been found that by placing 
arrows a short distance below the crest of the 
weir and raised control blocks at the end of the 
floor, the flow along the floor is extremely slow. 
Detei'minations of the velocity of flow show that 
the arrows Uirow the high velocity water to the 
suiface and the raised blocks check the flow of the 
bottom w'ater. Under these conditions no stand- 
ing wave, as usually understood, is formed. 
Insieail a wave which has only a fomai'd motion 
is produced. In orrlcr to distinguish this wave 
from the standing wave it has been designated 
“forced jump"- Fig. 2 shows the design adopted 
for tlie down-stream protection of Khanki Weir. 

An examination has now been nuido of the 
prototype after the weir, according to the new 
design, has been in operation for one flood season. 
It has been found that tlio form of flow over the 
weir is identical with that predicted from the 
model experiments and that the latest settle- 
ment of the louse blocks has been 0*5 foot, 
while the majority have not settled more than 
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0-2 foot. This will result in a lat^c reduction I be determined. The design of Bay 8 of Khanki 
in- the cost of nuLintonanee of the weir since | Weir which is to be reconstructed during the 
large scour holes down-stream had to be Ailed Cold Wcatlicr of 1034-.35 has been based on 
annually with stone at considerable expense. these lal)oratory experiments. Further work on 

^ One further important i*eHult of these investiga- the same subject is in progress with the object of 
lions is worth noting. Before theses studios adapting aiTows and raised control blocks to 
were made, it was irii possible to obtain inforrna- canal falls. 



Fig. 1. 



. Fig. 2. 


tion upon which the designs of the Aoor could be 
based. Since it is now possible to detc*rmine 
the prcssuriis under the Aoor and also the proAle 
of the water surface on the floor, the unbalanced 
head can now be evaluated and the position 
that this will occupy on the Aoor can be stoted. 
As a result the thickness of the floor can be calcu- 
lated and the area n^quiring reinforcement can 


Another important investigation now in 
progress in the Hydraulic Section is the study of 
the silt in canals. The Physics Bection has 
collaborated in this investigation by designing 
a Siltometer which can be used for deriving the 
distribution curve of the bed silt. If silt accumu- 
lates in the bod of a channel; the channel must 
become wider in order to ’oarr^ 'bhe designed 
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supply. This widening of the channel entails 
a large expenditure to protect the banks. The 
object of the investigation is to study the relation 
of the silt type to the hydraulic data of the chan- 
nel. Observation sites have been established on a 
number of channels and the hydraulic data that 
has been collected is being examined in conjunc- 
tion with the characteristics of the bed silt at 
the site. 

The silting of the Upper llari Doab Canal has 
been thoroughly examined both at observational 
sites and on models. As a I'csult a silt ej^tor has 
been designed and constructed for dealing with 
the silt. This ejector is now returning to the river 
about thirty per cent, of the silt entering the canal. 

* Extensions or the ejector are to be made with the 
object of controlling the i*emainder of tiie silt. As 
a result of this silt control maintenance costs will 
be- considerably reduced and iihe ro-modelling of 
channels will become unnecessary. 

2. Statistical Skction. 

The I'esearch work of tlie Statistical S<?ction 
has been mainly concemo<l with the investigation 
of the factoi's responsible for the rise in water- 
table in irrigated areas in the Punjab. 

The data for the work are the i-ocords of well 
levels, thii rainfall, the canal discharges and the 
areas commanded. Foriunately the level of 
water in the wells has been rccoi*dc<l from a 
considerable time. The first area invesligat-etl 
was that commanded by the Upper ('henab ('anal 
in which water-logging is a sciious problem. It 
has been shown that the variation in the level 
of the water-table is cHrocily relate<l to the amount 
of the monsoon rainfall. Mg. 3 shows the 
relationship between the rise in wattu'-tablo 
between .Tune and October and the monsoon 
rainfall. 

It has also been demonstrated that theiv is no 
signiilcant relation betw'eeii the amount of irriga- 
tion water that the lanil receives and the rise in 
water-table. From tlie data it luis been shown that 
the greater the amount (jf iirigation wat<?r that 
the land receives the less is th«* rise in water-ijiblo 
between June anti October.^ This is due to the 
fact tliai in years of low rainfall tlnst? is a keen 
demand for canal water, while in years of high 
rainfall the demand for water is relatively sinall. 
Since it has been sliowm that the monsi)on rainfall 
is the factor determining the variation in the 
w»ater-table, the foregoing n»sult as njgai’ds 
iiTigaticm is to be expecteil. llefore the invest ig.‘i- 
tions of the causes of the rise? in waiei'-table liml 
been carried out, canal c^losuivs w'ei*e tritnl as 
an imti-watoi’-logging niensiii*e. TJicse have now 
been discontinued as they have been showjn to be 
of little value and interfere? with agri«*uUural 
operations to a harmful extent. 

Since the monsoon is a charmjbMisiic of the 
climate of tlie Ihinjab, objections to tiie above 
conclusions have been raised on_ the ground 
that water-logging was not a serious problem 
befoio the advent of the canals. The? ivason for 
the monsoon rainfall now causing water-logging is 
that the canals and distributaries f requeni ly block 
the natural drainage lines and tlie land in these 
drainages is now cultivated thus pwjventii^ 
any run-off. Government has now accepted this 
view and has sanctioned a programme of drainage 
devedopment over a period of five years. The 
importance of drainages as part of any scheme 
for irrigation devdopment has now been recog* 


nlscsl and attention wdll be paid to this in all future 
projects in the Punjab. 

As a result of those investigations, the Htatistical 
Section has been called upon t-o examine altera- 
tions in n1ignm(?nt of cliannels and in water supplies 
from the point of view of water-logging. In 
addition to this major iiri>blem, the results 
obtained from the silt observation sites and the 
pressure observation on models of works are 
dealt with. 



Fig. .3. 


,3. ('llKMlf'AL .AM) LA.M) 11KILA3IATI0N SKITIONS. 

The Irrigation Research Institute is unique 
in that il not only studies the design of Avorks and 
the running of rh.nnnels hut also denis with the 
effect of the water on the land irrigatc?d. One 
of the innjov irvigatioii problems in the Punjab 
is the deterioration of land under irrigation. As 
the Punjab is an agricultural prcjvince any dfiterio- 
ration in the soil must mean t\ induction in revenue. 
FiirtluT, Avliile then* is sufficient Avater in the 
Ihinjnb riveis lor the ]iiesim( irrigation, it is 
doubtful w'hothcr it Avouhi be sufficient for land 
rc'claination, a process tliat would have to be 
undertaken if land avows alloAved to deteriorate 
on a large scale. In the case of the Punjab, 
land dctei'ioration may be deilnod as the replace- 
ment of the exchangeable calcium in the soil 
by sodium which results ffnally in the production 
of a soil in which alkalinity limits crop production. 
The soils of the Punjab plain are characterised 
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by an alkalinis reaction and the presenco of sodium 
salts in varyin^i; proportions. Under irriff^ation 
the tendency is for the salts present in the soil 
to circulate in the surface layers with the result 
that cither ilie salt content or the alkalinity 
increases. 

Extensive soil and crop siii*vcys have been made 
recently and tlioso liavc shown that when the pll 
value of the soil rises above 8*5, the crop, yield 
tends to diminish and when the pH value rises 
above il'O. rice is the only crop that can be grown 
successfully. When the pll value rises above 
U'U even rice cultivation is a complete failure. 
Ijarge areas have already gone out of cultivation 
on account of the increase in the alkalinity and 
salt content of the soil. A much more subtle 
change is, however, also taking place in the 
irrigated areas. Since the soil usually contains 
small quantities of salts, base exchange reactions 
will take place. The rate at wliich those reactions 
take place will be slow and hence the deterioration 
may pass unnoticed until it has become acute. 
Recent work in the laboratory has been devoted 
to the study of these reactions. It is well known 
that calcium salts can react with a sodium clay 
to foi-m a calcium cla^r. Wliat does not appear 
to have been I'ealised is that the presence of a 
calcium salt in the soil can prevent the reaction 
between a sodium salt and the clay. This dis- 
covery is of considerable importance as it at 
once jioints to the method for the prevention of 
land deterioration under irrigation. The 
periodical ajiplicaiion of gypsum to the land 
under irrigation prevents the exchange reaction 
between the sodium salt and the soil and, hence, 
maintains the land in its original state of fertility. 
Since it has been shown that crop yields decline 
when the pH value of the land exccH?ds 8 *.5, 
gypsum should be periodically a])plie<l to land of 
this pH value to prevent further alkalinity being 
produced. As slow deterioration of this type 
may pass unnoticed it is essential to have periodi- 
cal surveys of the irrigated areas so that, the neces- 
sary steps can be taken to check soil deterioration 
before it becomes serious. 

The quality of irrigation water is a subject 
closely allied to that of soil deterioration. 
Investigations carried out in the Research Institute 
have shown that in the case of the best i*unjab 
soils, base exchange takes place between the 
clay and a srdiiim salt when the latter is present 
to the. extent of 80 ])ai'ts per 100,000. it has 
already b(.*en shown that the presenco of calcium 
salts in the water can prevent this exchange 
reaction. The quality of irrigation water has 
to be considertMl, Uieivforc, not only from the 
point of view of total salts but also from tbe stand- 
point of the ratio of calcium to sodium ions in 
solution. Standards based on this ratio are 
now being used for classifying Punjab waters. 
This investigation is of considerable importance 
in connection with the use of drainage waters 
for irrigation and also in connection with the 
proposed development of tube-well pumping in 
the Punjab. In the case of drainage waters, it 
frequently happens that the drains have no out- 
fall and hence the water has to be pumped into 
.canals and distributaries in order to dispose of 
it. It is essential to control the amount of water 
pumped from tbe drains if the mixed waters arc 
not to be haimiul. 

A further important point in connection with 


the quality of irrigation water has recently been 
brought to light. The quality of the .water 
is not only determined by the salts in solution, 
but also by the characteristics of the soil, to be 
irrigated. It has been shown that the higher 
the pll value of the soil, the greater is the ciuantity 
of sodium ions in solution necessary to cause 
base exchange to take place, ft follows from 
this that the higher the pH value of a soil to bo 
irrigated, the higher can bo the concentration 
of salts in solution without causing soil deteriora- 
tion. A soil survey of the land to be irrigated 
is as essential as the examination of the water 
supp])^ in deciding whether the water is flt for 
irrigation purposes in a particular area. 

The complement to the laboratory investiga- 
tions is the field work which is being carried out 
at tiie Chakanwali Research Farm. Rice is 
one of the few crops that can be grown on a sml 
with a high pll value. It is, therefore, the flmt 
crop to be taken during the reclamation of alkaline 
or mt land. It has been demonstrated, however, 
that rice plays a definite pari in the reclamation 
process which consists essentially in removing 
the exchangeable sodium fmm the soil. Under 
the rice crop the carbon dioxide i>n)ducod by the 
roots assists in the removal of the exchangeable 
sodium converting it ilnally into sodium bicarbo- 
nate which is removed in the drainage water. 
A considerable amount of information has now 
been acquired as to the types of Punjab soils 
that can be reclaimed and tlie typ6s that c<innot 
economically be brought under cultivation. The 
information gained has been of gre^at value in 
connection with the soil surveys for project 
puipcwes. As the main factore limiting crop 
production on Punjab soils are alkalinity and 
salts a classification based on these factors has 
been reached which indicates their probable cw>p- 
prod iicing iiowcr. 

Fri>m the analytical results of the soil surveys, 
soil maps are prepared showing the soil classifica- 
tions of the areas, {irojcct purposes it is 

considercsd that if sixtjr per cent, of the land to be 
iirignted is not classified as directly ciiltiirnblo 
the project is unlikely to be financially Hiicc;esRfiil. 
■i. I’HYHICAL SKCTION. 

The Physical Section is a relatively I'ctceni 
addition to the instituto. The work of this 
section han been developed along two main lines : 
(a) the investigations of the cliaracteristics of 
silt, and (b) the study of the sifopag^ from canals. 

The only satisfactory method of characterising 
a silt is by the distribution curve for particle size. 
The first work of tlie Physicist was to evolve a 
suitable instrument for detormining the distribu- 
tion curve. An ingenious Siltometer based on the 
principle of the optical lever was developed and 
is now adopted as 1.he standanl instrument in 
India for silt, analysis. A series of observation 
sites on a number of canal systems were selected. 
Tlie hydraulic data of the channels at those sites 
are taken daily and bed silt samples of the sites 
are also obtained. When a sufHcient amount of 
data has accumulated it is hoped that it will be 
possible to determine a relation between the 
hydraulic data of the channel and some character- 
istic of the bed silt. At present from the form of 
the distribution curve it is iiossible to say whether 
the channel is silting or scouring, whether the 
channel baa poor command, whether the channel 
has a stable Ibed or not and whether thq channel 
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conditions arc likeiy to improve op not. Tt is in aocpago losses. The prosenco of salt in the 
becoming more^ and more evident that one of the soil does, however, increase considerably the 
most reUable indications of the behaviour of a seepage losses in soils that would be iniperiiieablc 
channel is the character of the silt as determined os determined by the distribution curve, 
by the distribution curve. ^ Thi^ Institute has also carried out investigations 

Seepage losses from canals are important for for Government nepartmonts other than the 
a number of reasons. Any loss by seepage^ is Irrigation Branch. The investigation of soil 
water-wiwted ; seepage may lead to water-logging temperatures in connection with the capacity 
in the neighbourhood of the canal and an allowance of underground cables, the examination of the 
has to be made for seepage losses in determining causes of failure of plantations, the investigation 
the amount of water that must be supplied at the of methods of increasing the fodder supply in 
head of a channel to irrigate a given aro^. The bam h i tracts, and the study of forest soils are 
study ^ of seepage losses has been carried out instances of the work that lias been carried out. 
both in the laboratory and in the field. The From this brief account of the research work 
Iaborator||r work has involved the stiidy^ of the now being done, it will be seen that attention 
transmission coe/licient of sands and soils. A is mainly devoted to problems of immediate 
relatiozMhip has been developed between the practical importance. Work of a more funda- 
transmission coefllcient and the distribution mental nature is being undertaken in all sections, 
curve for particle size. It is now possible from but until the investigations into problems of 
the distribution curve to determine the probable immediate practical value have been completed, 
transmission coefllcient. The fieid-work luis this side of the lnstitut<(?*s activities must be 
shown that soil type is the iiuiin controlling factor curtaiUni. 


The Art of Chromium-Plating.’’’ 

By K. B. Parekh. 

last decade has Eccn an enormous deve- At any given temperature ilie characic^r of the* 
lopment in chromium-plaU'd finishes applied de^Hwit and also the cathode tdlleiency vary with 
to a variety of domestic and industrial atiicles. the cuiront density. On irregTilarly shaped 
The merits of climrnium as comparad with nickel articles the current tlcmsity is never uniform, 
or silver plating have boon thoroughly established, (/onsoquently, in plating siicb articles it is dilTicuIt 
and there are at pi-esont in Great Britain more to obta.in a bright de[»osit over tlio cniii'e 
than 000 plants in operation. Perliaps the most surface*. The coating on the rjcc^sscd part may 
striking characteiistic of an electro-deposit of be very thin or enliitdy lacking. This poor 
chromium is its stainless brilliancy and the ease tlii'owing power, however! is a ilecideLl handicap 
with which the sui'face of cliiximiuiii-platcMl ai'ticli^ and lias taxoil the patience of t hosi* engaged in 
can bn resUired to their original lustre, merely by comniei’clal cbroiiiium-plaliiig. Tliis has been 
wiping with a damp cloth. In addition, its overeome in practice by inoi*e «)r less empiiical 
extreme hardness and ivsistance to tarnish metliods. Best ivsiilts liave betm obhiined by 
furnishes a plating that amply justifies the expedients that make the cathode ciiiTont density 
popularity it enjoys for numerous purposes. moi'e uniform such fis, by incmising the distance 

Although chroniium-plating was known eighty between anodes and cathodes, using concentric 
years ago the perfection in the Hit ivached to-day or auxiliary anodes, or attaching a wins to the 
is of comparatively recent origin. This is duo cathode which arts as a “thief’* and takes away 
to special ditliciilties of a technical nature involved the excras current fi-oin points nearer to the 
in the pnwess of chroiiiiuiu- plating, which could anoile. 

.be solved only after a piolonged and intensive ju the usual chromium-plating bath, a consider- 
study of the problem. able amount of hydrogen and oxygen are evolved 

Bloom, Piersoi and otluu's liave contnbuted imd these <*aiTy along wit h them chromic acid in 
much tiowanis tlie^ solution of the problem. In the fonii of n fine spiny. These sprays can 
the cose of clii'uiniuui against other metuls, the perforate the nasal se[diim and cause sores on 
plating range is very critical, hence, cun-ent the hands and foot of (he workman. The chroiulc 
density, temperature, concentration of the hath, ^pray can be miiiiiiiisiMl to a certain extent by 

etc., have to be carefully controlled. Other coYc*ring the hath with a layer of kerosene or 
difllcultles of a special natiiin ai*c connected paraffin oil. But in coinnic*rical plating, the 
with (1) choice of siiitHhlc anodes, (2) poor ^as(*s ai*e iiunoved by adequate ventilation. As 
throwing power and (.3) evolution of gas(*8 and clirrnniiini deposit occludes a large amount 

porosity of the deposit. of the hydrogen, the plating is fiaMiueutly full of 

Instead of (lie simple form of soluble ancwles poix*s and cracks if suitable piveautions are not 
employed for eveiy other forni of electro-plating, t-aken. Very iliin coatings contain iDund pores, 
chromium-plating calls ^ for insoluble compound ^\g the thickness is increased the porosity decreases, 
anodes whose composition also inilucnccs the reaches a minimum and then increasi^s with tlie 
success of the operation. Most suit-cd luiodes tliicknesa till large cracks are formed either in 
arethoseoflead-antimouy alloy (lead: antimony:: parallel or at random. Under the usual condi- 
94 : 6). tions of deposition there is a minimum porosity 

when the chromium coating is about 0> 00002 inch 

* Abstracted from a lecture delivered before thick. Further, due to the extreme hardness of 
South Indian Science Association on 24th Sef^tem- deposit it is impossible to bufZ or burnish the 
ber. 1034. articles so as to obtain a better finish as is the 
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cacie with articles plated with other metals. Tt 
is essential that the articles bo polished, burnished 
and finished to the higlitist order before plating, 
as the final lustre depends much on this 
preliminary operation. In the cose of iron and 
steel preliminary plating with copper or nickel 
or both, is given bc^fore being chromed. 

Among the several applications, the increasing 
use for domestic and other articles exposed to 


Science 

Inhihitive Power of Agar. — Dr. B. N. Desai 
and his collaborators of the Wilson (College, 
Bombay, in a communication on this subject, 
write: *'1t has been shown (Desai and Naik, 

liombuy IhtivtrHUt:, lUHil, 2, Part 2, 00) that 
the power of gelatine to prevent precipitation 
(inhibitive power) depends upon its plL besides 
its concentration and that the inhibitive power 
is different with reference to different salts which 
are precipitated in the gel. Thus it has been 
found that the inliibiiivc power of gelatine is 
minimum for gelatine of pi I 5*75 with reference 
to precipitation of Ag^C ■r04 , maximum for gela- 
tine of pi I 5-00 with rcfei'once to precipitation of 
PbJj and cnntinuol;^ly decreases with a decrease of 
pTI " of gelatine with refei'enco to precipitation 
of AgJ. In another paper (Naik, Desai and 
Desai, J. itid. Chetn. Nor., 1034, 11, 45) it has 
been pointed out that the term ** Inhibition*’ 
should be used to indicate power to prevent 
precipitation generally whether it may be due 
to production of super-saturated solution or of 
colloidal solution or of poiiicles in a very highly 
dispersed condition. 

'*We have boon doing similar work with agar 
and the pui*po8e of this note is to give a summary 
of the results obtained so far. The following 
cases of precipitation in agar have been st udied : 

(1) Pbl.* from solutions of Pb(N03)2 and KI, 

(2) Pb(-rO| from solutions of Pb(N()3)a and 
K2Cr04, (3) AgT from solutions of AgNO;{ and 
KI, and (4) Ag2('r04 from solutions of A gNO.^ and 
KoCrO^. pM of agar was detcJimined colori- 
metrically and samples of different pH were 
prepared by adding suitable amounts of acetic 
acid and sodium acetsite. The inhibitive power 
was found out by determining the amount of 
salt (Pbla or Pb(’r04 or Agl or Ag2(*r04) that 
can be kept in the mixture for one minute without 
producing any precipitate, the amount of agar 
and the total volume of the mixture being kept 
the same thmughout. The pH range tried in 
these' experiments is 2*40 to 9-02, tlie ])H of 
original sample of agar being 5.94. It is observeii 
that the inhibitive power of agar with reference 
to different salts varies with an increase of its 
pH in the following manner ; — 

(1> Pbla — The inhibitive power increases upto 
pi 1 5*94, decreases thereafter upto pH 9*78 and 
again increases with an increase of pH. 

(2) PbrrOj — The inhibitive power is minimum 
for pH 5*94, being greater for higher or lower 
values of pH. 

(3) Agl — Thci inhibitive power increases upto 
pH 6*94, decreases thereafter upto pU 7*00 and 
again increases with an increase of pH. 

(4) Ag2Cr04 — ^The inhibitive power is 
minimum for pH 7 >00, being greater for higher 
or lower values of pH. 


air, is well known. Its special use, for taking 
advantage of the wear-resisting properties, is 
found in the chromium-plating of fine measuring 
gauges and in the printing industry. The life 
of certain textile machinery and equipment 
lias been surprisingly lengthened b^ this means 
particularly as regards copper printing rolls and 
8chr cincr rolls. 


Notes. 

It would appear that the iodides of both the 
metals behave in one fashion and the chromatcM 
in another fashion. The condition of these 
substances with special reference to the nature 
of their Jaesegang rings in agar is being investi- 
gated. Details will be published elsewhere in 
due course. 

* >» * 

A Purely Vegetable Medium for the Cultivation 
of Miero^Organisme {Dal Medium). —Mr. A. C. 
Iloy, of the HcIkn)! of Tropical Medicine, (Calcutta, 
in the course of a paper road before the Bio- 
chemical Hocioty, (^alciittii, described the methcNl 
of preparation of the Dal breth previously 
reported by Acton, Pasriclia, Boy and Das 
(lupta {fnd. Med. Car... 1932. 67, 493). 
** According to the older technique, 500 grams of 
powdered Mung-dal {PkuHPoluH mango) and 
5 gi‘ams of papain, mixed with 5000 c c. of water, 
were digested at 90M55'’ C. for four hours. The 
digestion of the dal for four hours at that tempera- 
ture had the clfect of splitting tlie dal proteins 
largely into amino acids. But since this dal 
broth was sought to be used as a substitute for 
the much more expensive peptone water, the 
time of digestion was reduced to one hour, when 
maximum peptone and very little amino acid 
formation took p1ac:e. Various litpiid and solid 
media such as r/r/f-sigar slopes, 0*5% bile-salt 
derf-agar plates (made on the same lines as Mac- 
Conkey's biln-8»ilt neutral-red lactose-agar plates) 
w'ere piY'pareil from this dal broth, which when 
diluted to contain 0*5% oxirlisable matter was 
used as a substitute for 1% peptone solution. 

‘*Somc of the common intestinal organisms 
wliich one has to deal w'ith in a bacteriological 
laboratory in India, viz., (Cholera and cholera-like 
vibrios, liavl. typhnsum. lia^'i. yvraiyyhnsum A 
and B, liaci. nhigfv (shiga), Pact, flejrnen and 
Jiatl. roli were planted on the media prepared 
from this dal broth (by the modided method), 
using others in w'hich peptone was employed 
os controls. With the dui media, the growth 
of these organisms was quite satisfactory and 
in most cases (piickor and more vigorous than in 
the contnds. Previously in the isolation of 
non-luctosc fermenting organisms, there used to be 
many cases of failures with the dal ih(« plates com- 
pared to the original MaeConkoy’s idates. As a 
result of this modification the cases of failure 
have been considerably rcnluced. But even nour it 
cannot be said that it gives as consistent results 
as the original MacConkoy’s plates. 

“Attempts are being made to improve it still 
further so that it might be used as an efficient 
substitute for peptone water and in view of its 
extremely low cost of production (i to 4 anna 
per litre as against 6 to HI aiftinai per litre of 
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1 % peptone Bolution) its economic significance 
Jb obvious.” 

* * * 

Tht Institute of Chemistry , — A Joint Meeting 
of McTiibei’H of the Indian (-heinical Scxnoty 
(Uoinbuy Section) and of the Tnsf itute of CluMnistey 
was lield on Wednesday, .'itli Sept<»mboi* UKil 
at (i-0 P.M. in the ( hi?niihtiy l^ectiiiv llooiu of 
the lioyal institute of Seienc*.e, liombay. when Dr. 
li. CJ. Shall presided, 'riiei-e Avaa an exc;e11erit 
attendance of members of hoth the (lieniical 
Society and tlie Institute. 

l)p. A. M. J’atel mul a paper cm “Absorption 
of Dyes by Cellulose”. The lecturer described how 
conclusions derived from I’cisults obtained in tlic^ 
lust century wei'e often 01 * 1*01100118 due I 0 
impurities in the dyes and lie explained present 
methods culoptcnl to ensui*e purity. 

The aef-ion of eliMdrolytes in connection witli 
absorption was mentioned and ])oinl(Ml out that 
the quantity of dye absorbed was dirndl y propor- 
tional to the coagulating i>ower of the elect ml yte. 

Absoi*ptlon was rather a cast! of ilifTusion and 
varicii with the tliickiiess of the material and 
the salts usetl. 

Methods for dyeing union fabrics, viz,, viscose 
and cotton. wei*e described and it was pointed 
out that these have difTfa-erit aHinities for dyes 
and that it< was essential that they should lie 
bmiight to the same degree which could be doni» 
by increasing the aiTinity or decreasing that of 
cotton op viscose*. In attempting the former 
by mercerising, viscose is affected and therefore 
the afTinity of viscose was decreased by steaming. 
The need for trained chemists to be in charge of 
dyidiouse was particularly stmssed. 

A di8(*ussion took place mainly on practical 
points arising out of the lecture. The m<M*ting 
concluded with the President thanking the 
lecturer for his most interesting lectiii'e. 

♦ ♦ ♦ 

Association of Economic liioloyisis, Coimbatore . — 
A m(*eting of the Association was held on Thursilay, 
the 2.3i*(] August, when the following papers 
W'ei*t? taken iiji for discussion. — (1) “iS’o// 
Inoculation and Eunyus DhcancH,^^ by P. I>. 
Karunakar, dealing wit h the possibility of inocula- 
ting soils with saprophytic fungus, ,A.MjHirftilluH Sp., 
which may pi'event or at least limit to a great 
extent the growth and ai^tivity of the fiarasite, 
Eusarium mo noli forme, 'riieiv. are indications 
fmm the work dune so fai* that this is ])ossible. 
(2) *^Eotne Ararina of Economic Importance.” by 
M. C. (herian, deals with the ararina (mitc^ and 
ticks) belonging to a group of lower animals of 
economic imjiortance t<i the agriculturist. Some 
of these arc parasitic on domestic animals sonio- 
times acting ns vectors of diseases. Some othei*s 
by tiiemselves cause skin diseases knoivn as 
Acariases. I vastly, some am pests of cultivated 
plants. The part played by mites and ticks as 
pests of domestic animals has been studied to 
some extent in India but their relation to plants 
has not received adequate attention, 'rhe 
paper gives on account of the work done by the 
author on some South Indian Aciirina with special 
reference to those forms found in (lanja. Sorghum, 
Sugarcane, ('otton. Castor, Hose, Figs, Crrape-vine, 
Tomato, Brinjal, etc. 

At a meeting of the Association held on the 
2bth September Mr. Abraham gave an interesting 
paper on the ^Pretiminary StuaUs inihe Anatomy 


of the Gyntreium of Cotton with special reference 
to Ihdt Dehiscence”, It lias been nbsi^rved in the 
indigenous cottons of Madras that the bursting 
of the boils is rather bod in karunganni {O, 
indirum) as compared to uppam {G, hertmeeum) 
and niseum {G, N, roseum). 

An examination of the gyncnciuiii in these 
varieties nweals certain anatomical feature's 
which a])pear to have a bearing on boll fipening. 
Kach carpel lias tlm*e vascular bundles, a median 
and two lateral (placental). Th(i folding of the 
carpels brings the margins along with the two 
placenta hiindlos close together and the margins 
get separated again during the dehiscence of the 
boll. In all cottons, the placcmtal bundles of 
c‘ach c;ai‘pel llmt arise separately from the 
i*eceptaf*nlai* stele, fuse, together imuiediately and 
hrancli out agsin when they run thiviiigh the 
)ilacenta. It is observed that in dehiscence the 
<*leavage of the carpel stops just above the region 
of fusion, the amount of (h'hiscence tlius depend- 
ing on the li»vel at which this fusion takes place. 
In^ varieties belonging to specii^s (I, indicitm, 
this if'ginn *)f fusion is situati'd at a Tiiiif:h higher 
level than in other varieties with the result that 
the biimting of the boll is poor. 

The in1i(*ritance of this anatomical feature has 
been iindfM* study in the fimgenies of ci*osses 
between (*, indirum and (i,.W, rnsenm ami between 
(1. indirum and G, Hamiuvninm, and there aro 
indications that tlie character, bad opening, is a 
simple recessive. 

* * 

Sotdcltf of Itiolofjival Chemists^ India, —During 
the month c)f September 11131- t-lii*(M* meetings wei*o 
hehl under the auspices of the Society wiion the 
following papet*s were presented: — (I) “The 
C’onti*ol of Plant Diseases with special I'eferance 
to Sandal Spike” by Mr. A. V. Varadaraja Iyengar, 
M.SC., A.i.(*., A.i.i.sc., (2) “Tlie Production of 
Mucus during the degrailation of plant matorial” 
by Dr. J. (1. Shrikhande, M.sc., Ph.D., A.l.c., (3) 
“ Inllueiice of leration on the diastatic activity 
of the barley during germimiUon” by Mr. 11. II. 
Hnmncliandra Hiio, m.sc. 

* ' m « 

ProyresH of Atdhropotoyy in European Univer- 
sities, — I’lider the auspices of the South Indian 
Science .Xssociatioii, Hao Rahadur h. K . Anantlia- 
krishna Ayyai* delivi'i’ed an interesting address 
on the “ l’i*ogi*uss of Anthropology in European 
(.Viunti*ies”. 'Plie lecturer in his rocent tour in 
Europe hud the oppoitiinity of visiting more 
than twenty famous Universities and of lecturing 
in a dozen of them. Tie gave on interesting 
account of the dejiartiuents of Anthropology, 
the laboratories and cqui|)ments in these Univer- 
sities as also of the teaching staff and facilities 
given to students for the study of the subject. 
The musiaims attached to the Universities contain 
a very large co11cct>ioii of specimens from all 
parts of the world and photographs to illustrate 
the racial 1>pes and cultural ti-aits. In the 
Uni verities of Naples, Home, Paris, Vienna, 
Berlin and otJiers thei*e are separate depoitmcnts 
and miiscairns to facilitate the study of I’hysical 
Anthropology, Ethnology and Ethnography. The 
musouniB in flnglund are equally grand. The 
papers and books published by the professors 
of these XTniversitics are abun^nt. The study 
of Indian Ethnology in these Universities leaves 
much to be desired. 
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Mr. Ayyar gave in contrast the study of the 
subject in India and emphasised the necessity 
for much more encouragement and Uie introduc- 
tion of the subject in the iimier-graduate and 
post-graduate stiiiiios of Indian Universities. 
At present it is only the Calcutta Univei-sity that 
has a fully developed department of these subjects. 
* * * 

Hminl IvsUlutc of Science. -Principal Dr. T. »S. 
Wheeler has been elected as Dean of the Faculty 
of Science ami a member of the Syndicate of 
the Bombay University. 

Dr. Ludwig W’lilf, Prof, of Textile Chemistry 
in the Andhra University, visi^d this Institute 
on ISlth September, 1i)!U, amWmw the equipment 
and work in the (^hemistrv^Hepart.mcnt. 

Mr. (}. V. Jadhav, Xwc., of the (Miernistry 
Department has been awai*ded the Sir Mangaldas 
Nathiibhoy Foreign Sch<^rship. 

* X 

Dr. (i. i\ Chakravarti, n.sc., liccturer in the 
Depait-inent of Organic ('hemistry, Indian 
institute of Science, Bangalore, has resigned 
his appointment for n^asons of ill-health. The 
staff and students of the department met under 
the presidentship of Dr. P. V. Ouha, n.sc., on 
Saturday, the 1M.h September 1034, and passed 
a number of resolutions placing on rccoiil their 
appreciation of the valuable aei*vi<*es rendered 
by him. 

Dr. ChakravaHi’s contributions relate chiefly 
to the chemistry of the dye-stuffs. Just prior 
to his retirement he hatl begun an investigation 
on tlic natural colouring matters of Alkanet*’ and 
suggested a tentative constitution for “Alkanin”. 
It is rather unfortunate that lie could not complete 
this interesting enquiry. 

« * « 

UvirersUy of Lucknme. — Dr. S. N. Das Gupta 
has been appointed to the post of Header in 
Botany at liUcknow University, vacated by the 
death of Dt. S. K. Mukerji, F.T..S. Dr. Das Gupta 
is a Ph.D. of Tondon University, with special 
quoliAcations in mycology, a Held of research to 
which he has made important contributions, 
published in the ArtnolH of Hotany and in the 
Philosophical Trans/rclions of the Royal Society, 
Special mention may be made of his discovery of 
a remarkable relationship between the two 
strains of Diaporlhe pemiciosa DHc and DHp, 
in wldcli the slow-growing strain Dllc cultivated 
ill contact with the fast growing DHp dominates 
the latter, and is able to convert it into its own 


Indian Uor/c/ndcr.- - According to a press com- 
munique issued by the Secretary, Imperial Council 
of Agricultural Besearch, Simla, published in 
a recent issue of the Indian Trade .Journal, a 
detailed examination of the samples of Hussian, 
Moroccan, Tuticorin and llangfion corianders, as 
also a typical trade sample from the Udumalpet 
(Coimbatore District) market, revealed that the In- 
dian Produce which is of intrinsically good quality, 
is losing groimd mainly by reason of adulteration 
of the clumsiest character. The Tuticorin sample 
contained, 0*3 per cent, stalk, 0>3 p^tr cent, 
extraneous seeds and other grains, and 30-0 per 
cent. dirt. The Moroccan produce contained 
about 0*3. per cent, stalk, about 0*3 per cent, 
extraneous seeds and other grains, and less than 
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1 per cent. diit. The essential oil content which 
may be said to determine the pungency and 
efficacy of coriander, was about the same in 
both Indian and Moroccan samples, and perhaps 
the forirer showed a rather higher trend. 
These data clearly indicate that with “even 
reasonable attention to cleanliness Indian 
coriander can easily hold its own and it is 
important that steps to this end should be taken, 
for India cannot afford to lose any of its market^ 
for these minor agricultural products which in the 
aggregate mean so much to the cultivator and 
market gard-‘ner.” 

* * « 

JjorenJz Collected Papers. — ^^Martinus Nijhoff, 
publisher of “Ijorentz (collected Papers” writes : 
“I have resolved to go on with the publication 
and the 8th volume (the 2nd of the set of 0 volumes) 
is already in the press. Vol. VI I, the 1st of the 
set. appeantd a few months ago. 

“ I beg to draw once more your attention to the 
fact tliat immediately after the publication 
of this volume — about November 1034 — ^thc 
work will be no longer available at subscription 
price. 

“ Siibscribera to the 9 volumes may have the 
set for 7.5 guilders, or bound for 90 guilders (pay- 
ment after the publication of each volume, 
Gld. 8.35 or Gld. 10). Afterwards the price 
will be 90 guilders, or boimii 108 guilders.” 

* * * 

The Prague InlertuUional Samples Fair, 1935. — 
The Spring session of the above fair will be held 
at Prague from 3rd to the 1 0th March 1035. 
Firms wishing to paiiicipato in this fair may 
obtain full particulars from the Consul for Czecho- 
slovakia, 31, Park Stroct, Calcutta. 

* * * 

Increased World Activity in Chemical Research.-^ 
The Editor of Chemical Abstracts, Prof. K. T. 
Crane of the Oliio State University, draws atten- 
tion to the increased output of chemical papers 
in 1034. Digests of papers appearing in 2,000 
Bcientiflc and technical journals number 18,004 
in the first six months of 1934 os against 17,048 
in a corresponding period of 1933. **This increase 
is heartening from an economic stendpoint 
because of chemistry’s basic association with 
practically ail of the industries. It indicates that 
thousands of chemists throughout the world are 
turning out a steady stream of new information 
vital to industrial and social progress. ” 

* * * 

Element 91.” — ^For the first time, a powerful 
radio-active substance similar to radium and, 
it is said, equally useful in the treatment of 
cancer, has been isolated. Dr. Aristid von Grosro 
of Chicago Univemity, who has isolated this 
clement, called protactinium, says that while a 
gram of radium, costs £20,000 to £25,000, a 
similar quantity of protactinium will cost only 
£000. The American CJhcmicol Society meeting 
at Oeveland has been shown the element, plainly 
visible under a magnifying glass as tiny silvery 
beads. It is the rarest metal in nature, for out of 
19,000,000 parts of pitch-blende only one part of 
protactinium can be extracted. Even more 
important than the isolation of this element is 
the fact that Element 91 naturally disintegrates 
into actinium, which is 140 times more active 
than radium. Until her death the late Mme. 
Curie worked unsuccessfully on the isolation of 
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actinium, which Dr. von says will in a 

year or two be available to scionco and mmlicino. 

{Chemical Age,) 

f • « 

According to a report in Huvhi the Allahabad 
University Teachers have been allowed to seek 
elections to the lieglslative Assembly and other 
Councils under ceitain conditions. Thus a teacher 
seeking election should obtain pertuission from 
the Kxccutive Council, after satisfying them that 
liis absence in connection with his electioneering 
work or work connected with the legislatures 
would not intcrfei'e with his University <luties. 

« « * 

The IJihjer VUameler A . — Adam llilger, Utd., 
i)8, King’s lioad, Camden Road, [jondon, N.W. I, 
England, (llilger Publication No. 151/5. Post 
free on request.) This booklet (the fifth edition) 
deHcrib(;s thci latest inc^del of the I Mlger V'itameter 
A for determining the Vitamin A content of cod 
and other fish liver oils and concentrates. 

This model is of all-metal construction and 
embodies optical and mechanical improvements. 

Jt may be remembered that the instrumimt is 
based on the now ac.ceptcd spectmphotoiifietric 
method of test. MeasuMiinents avo. made visually 
by comparing the intensity of two Hiiorescent 
areas and i*endering them equal by a ])hototuetric 
device whosif scale givt^s readings that are a 
direct measure of the Vitamin A content. 

Thu niakei's claim that the instrument, wliieli 
is extremely simple to use, gives accurate rc^sults 
even in the hands of unskilled operators. 

* « « 

Indian Remarrh Fund AawjciV/fimi. - \pplica- 
tions anj invited from c^xpeits on Nutiition to 
undertake independent cliarge of Nutritional 
Research under the Indhin Research Fund Associa- 
tion at Coonoor, a hill station (d,UO*> ft. above sea- 
levcl) in the Madras J’re.sidency of India. P.ay 
in the scale of Rs. 1,250-100-1,750 with usual 
departmental travelling and halting allowances. 
In addition, an overseas pay of Rs. 500 per mensem 
will be given to a person of non-Asiatic domicili! 
if ai)pointed. The commencing pay of the sfdected 
candidate may be flxod at a higher rate than the 
minimum of the scale of Rs. 1,250-100-1,750 
if the experience and qualifications of t!ie candi- 
date selected justify this. All applications must 
be made on the pi-escribed form copies of which 
can be had from the Secretary, Indian RcHearrh 
Fund Aseocialion, Civil SccrcUtriut, Simla (upto 
10th October and then»after. New Delhi). Final 
date for receipt of completed forms of applica- 
tion is 30th November lOJli. 

• ♦ ♦ 

Novel pll Meier, /Wu/rj”. -Announcing new 
type Hartmann and Rraun Instruiiiciits placed in 
the market their Agents for India, Messi's. Adair, 
Diitt & (3o., Ltd., have drawn our attention to 
several instruments in which compactness ,accuraey 
and simijlicity in manipulation have been combin- 
ed in a very elTicient manner. Of these great 
interest is being received for the new plf measur- 
ing potentiometer “Peftari” which is most suit- 
abJe for the Sugar l^iboratories, the Clinical and 
Pathological Laboratories and tiie (’hemists. 
This has both a pll scale— in two rangos-;-and 
a Mi Hi voltmeter scale. Thus either a Riatinum 
Hydrogen or a Quinhydron Electrode or any other 
type of Electrode can be used and for each the 
scale is brought into view by a rotating switch 


‘ avoiding any possibility of confusion. No Standard 
Cell is necessary at all as the instrument is calib- 
rated for any dry battery as is used for pocket 
lamps. Equally important arc the two types of 
Universal Voltiiioters “ Mullavi-l ” and “ Multavi- 
11 ” having multiple ranges in volts, amperes and 
milliampores for botli D.C. and A. C. and arc also 
availabli! for measuring resistance with the help 
of any dry battcfry or the Ji.T. and II.T. batteries 
as art! used in Radio work. The Ponlavi ” is a 
compact resistance bridge capable of mo;isuring 
from 0*05 to 50,000 ohms and contains an enclos- 
ed dry coll and a built-in sensitive pointer 
(jiilvanometer. Wo are sure tliese new instruments 
would arouse keen interest amongst tlie general 
Scienlists, Radio Amateurs and Tcclmical people. 


We acknnwiedgii with tlugiks the receipt of the 
following ; — 

“The Journal of Agricultural Research,” 
Vol. IS, Nos. 1 1 and 12 : Vol. 10, Nos. 1, 2 and 3. 

“List of I'uMicalions on Indian Entomology,” 
1031. 1032. Miscellaneous Ruiletin, Nos. 2 and 3. 
(rmperial (]!oimcil of Agricultural Research). 

“Journal cd the Indlaii Rotanic.*il Society,*’ 
Vol. 13, No. J. 

“Chemical Age,” Vol. 31, Nos. 701-701. 

“Rei'ichtc der Deulschcn (3iemischen Gescll- 
schaft,” Vol. 117, No. 0. 

“Journal of the Indian Chemical Society,” 
Vol. Xr, Nos. 7 and 8. 

“ Experimental Station Record,” Vol. 71, No. 2, 
August 1031. 

“Educational India,” Vol. I, No. 3. 

“Eorschungen imd Eortvsehritte, ” Jahrgang 10, 
Nos. 25 and 27. 

“Indian Forest Records,” Vol. 20, No. 10. 

“Monthly Statistics of the Production of 
Certain Selected Industries of India,” July 
1034, Government of India Publication No. 4 of 
1034-35. 

“Forest Ruiletin” No. 8ll (1034) Sylvicultural 
Scries — Cold Weather Planting in Noiihcrn 
India. 

“Agricultural Statistics of India” (1031-32). 
Vol. 1. 

“Administrative Report” (U08 M.E.), Archroo- 
logic«\l Department, Government of Travancore. 

“Mathematics Student,” Vol. II, No. 2. 

“Medico-Surgical Suggestions,” Vol. 3, No. 0, 

“Memoim of the Indian Metcoroloj^cal Jlepart- 
ment,” No. M/2 Meteorological conditions affect- 
ing aviation over the North-West Frontier. 

“Journal of the Induin Mathematical Society,” 
Vol. I, No. 2. 

“Nagpur A gi*ii ultupal College Magazine,” Vol. 0, 
No. 1. 

“Nature,” Vol. 134, Nos. 3.382-3385. 

“Natural History,*’ September 1934. 

“Journal of Chemical Physics,” Vol. 2, Nos. 8 
and 0. 

“Review of the Scientific Instruments,” Vol. 5, 
No. 8. 

“The Indian Trade Journal,” Vol. GXIV, 
Nob. 1473—1470. 
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Reviews. 


Tiruppakuttikunkam and its Tumples. 
By T. N. liama€]iandTan, m.a. {Madras 
Museum Bulletin^ Volume f, Partiii.) Kditor: 
Dr. F. ir. Gravely. 

The project of issuing, at least of resuming 
tlie issue of, the Museum Biilletini^ was 
revived a short time since through the 
exertions of Dr. Gravely, and is being 
actively carried into eiTect. This Bulletin 
constitutes the. third o[ the series in this 
particular Department. Kanchi, the modern 
town of Conjeevaram, had achieved a great 
name as a ghalika or a Brahman settlement 
before the Christian era. It had a similar 
reputation as a centre alike of the Buddhists 
and of the Jains as well. While the town 
Conjeevaram, as it is at present, probably 
constituted the Brahmanical centre as the 
number and the location of its varying 
temples would suggest, the Buddhist centre 
seems to liave been just outside the limits 
of the now existing town and occupied a 
quarter distinctly its own. So probably it 
was with the Jain quarter, and the village 
Tirupparuttikufiram about a couple of miles 
o(T, on a side just opposite the Buddhist 
centre, gave it the reputation of a Jaina 
centre and possibly stands for the Jina 
Kan(?hi of literary fame. The name Tiruppa- 
ruttikuhram is apparently givcji to it after 
a hillock or a rise of ground distinguished 
from the surrounding part by cotton cultiva- 
tion, the kind of cotton which goes by the 
Tamil name Parulli, This would be nothing 
strange as in the same district and perhaps 
not very far off we have the village Parutti- 
pattii, probably from the same feature. 
Mr. Jtamachandran attempts hero to equate 
the name with another in the same locality 
called l^einporkuhrn, translated into 
Sanskrit Ariinagiri fred hill). The equation 
is hardly tenable and is quite unnecessary, 
as the latter would be t he name of a parti- 
cular hill in the same locality without any 
notion of an idcntilicaiion. 

Its present importance, and perhaps its 
importance for the last 1200 years or more, 
is due to its having been an important Jain 
settlement with two of the Jain bastis^ one 
dedicated to Chandraprabha, the 8th of the 
24 Tirthankaras and another, and a larger 
one similarly dedicated to Trilokyanatha 
Vardhamana, the 21th among them. The 
first temple probably goes back to Pallava 
times from its architecture, and is assigned 
to the reign of Parameilvaravarman II, the 


Pallava king. It is possible that it began 
with the reign of his predecessor, Narasimha 
Varnian 11, Rajasimha, the builder of the 
Kailasanatlia Temple at Conjeevaram. The 
Vardhamana temple is more closely datable 
from tlie inscriptions of which a large 
number liavo been made available in this 
Bulletin. A number of these have already 
been edited by the epigraphists, and a 
number more have been newly brought 
to light. References are given to the former 
and the latter are published with translite- 
ration and translation by the editor. From 
these we are enabled to make the inference 
that the temple probably began at the end 
of the Pallava age and received support 
from the Choja rulers from the days of 
Rajendra, the Gangaikondachola, in the 
first lialf of the eleventh century, right 
down to Kulottuhga Ohoja HE and Raja 
Raja ILL ruling the Choja empire at the 
commencement of the fourteenth century. 
This is a double shrine dedicated to Vardha- 
mana, the 21th Tirthankara. A number of 
subsidiary shrines there arc in it such as the 
temples to Piishpadanta, Dharmadevi, 
Padtnaprabha, Vasupujya and Par^vanatha. 
This slirine constitutes the earliest part of 
the building to which a front hall or 
verandah was added in Chola times and 
a larger hall still under the first dynasty of 
Vijayanagar. This was dedicated by the 
Vijayanagar general Irugappa, while his 
father also seems to have been devoted 
to the shrine, as both of them came to be 
disciples of the Jain saint Pushpasena, who 
was a permanent resident of the locality. 
Furthei additions were made to these 
structures by Pushpasena himself who is 
responsible for the gopura in front. Even 
the great king Krishnadevaraya of Vijaya- 
nagar made a grant of land. So we might 
say the place has been an active centre of 
the Jains from the eighth to the sixteenth 
century. 

Among the Jain saints associated with 
the place the most important are Akalanka 
about the eighth century of whom there is 
but little of a memorial in the locality, and 
of the more recent ones, Ghandraklrti, the 
contemporary of Kulottiihga III, and his 
disciple Ananta Vlrya Yamana belonging to 
the twelfth and thirteenth centuries. And 
later still belonging to the end of the 
fourteenth and the early part of the fifteenth 
century are the two Mallisdna Yamana and 
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Pushpasena, hig disciplo; the former wag 
the preceptor of l^ichappa and ig the author 
of a number of Sangkrit workg guch as 
Panchdstikdyaj Pravachanasaraf Samayasdra, 
and Syddvdda-manjari, He was also tlie 
author of the Tamil Merummdarapurdnam 
publighed recently by Principal A. Chakra- 
varti of tlie Kuinbakonam College with a 
commentary written by his father. This 
Mallisena is also believed to bo the author of 
the Tamil commentary Samaya Divdkara on 
the Tamil work called Nilakeii Tiruiiu. 
This Pichappa was the general of the 
Vijayanagar emperor Harihara and his son 
Bukka ir. His son Yrugappa’s name is 
connected with the Merumandara Pumna 
and there is a statue of his in the Jain 
temple itself, so tliat the name Jinakarichi 
would have been well bestowed on the place 
and equally well deserved by it. 

Coming to the temples themselves, the 
complex character of its striiotiiro tells its 
own tale in regard to the age of the several 
parts going to constitute the temple. Apart 
from the temples and images, the feature 
that is most prominently noticeable is the 
series of paintings of scenes from the lives of 
the saints. These are a most important 
feature of Jaina shrines, as in fact of Indian 
shrines generally. VV^hile one way of popular- 
ising religion was thsit of reading or 
rendering to musical accompaniments the 
stories of saints to the people who gather 
together on occasions of pilgrimage, this 
method could be reinforced by ocular 
demonstrations by pictures. These paintings 
wore intended to serve the latter purpose 
There are 22 Plates of these ropresentations 
relating to the life of the first Tirthankani 
Bishabhadeva, the 22nd Meininatha and the 
24th Mahavira. Each one of these carries a 
label. Along with these are found a number 
of paintings representing the playful acti- 
vities of Krishna whom the Jains regard as 
a cousin of their Tirthankara >i(uninatha. 
There are the lineal desctuidants of paintings 
leading back to the eaves of Ajanta in India, 
and l^rlgiriya in Ceylon as also those of 
Sittannavasal and places like that. Mr. 
ilamachandran, the Archaeological Assistant 
at the Museum, lias been at pains to explain 
these pictures from Manuscript works 
containing material for it, and has brought 
together, in addition to this, a volume of 
information of a more recondite kind in 
regard to Jainism in general. Both he and 
the editor, Dr. Gravely, deserve congratu- 
lation for the illuminating volume of 236 


pages of the monograph itself and 21 pages 
of index together with 30 plates of illustra- 
tions. The Government Press which is 
responsible for its printing, it need hardly 
be iulded, has done its work with its usual 
excellence. 

H . K. Aivangak. 

TiTKKn Essays on Sex and Marriage. 
B/Edward Westermarek. (Macmillan & Co., 
Ltd., St. Martin’s St., London. (Pp. ix 1-335. 
1934.) Price 12s. Od. net. 

These essays enitled “The Oedipus 
Complex, Bccent' Theories of Exogamy ” 
and “ The Mothers : a Rejoinder to Dr. B. 
BrilTaiilt*' arc intended to supplement 
T)r. Westcrmanjk’s “The Ifistory of TIunian 
Marriage*'. They are a thorough, closely 
reasoned and critical exposition of some of 
the obstiuro aspects of human mind and 
should be esteemed as a valuable contribu- 
tion to social science. 

The lirst part of the book is devoted to a 
crit.icism of the Freudian doctrine of the 
OcMlipus complex and it s technique, psycho- 
analysis, and the author conelucles that the 
theory of unc^onscious makes assumptions 
not warranted by the facts of direct observ- 
ation, accumulated by r.nlhropological 
studies, rt seems to us that the divergence 
of views between the anthropologists and the 
Freudian psychologists is due to the fact 
that they are dealing with two classes or 
aspects of mind from entirely dilTerent 
standpoints; and their methods of investi- 
gation of even common problems are- bound 
to dill’er. The Freudian techni«|uc is the 
outcome of the development of medicine 
and explains the causes of hysteria and other 
forms of mental ohssession including dream 
phenomena. It assumes the existence of an 
unconscious part of mind, the repository of 
repro.ssed wishes whicli when the mental 
censor relaxes vigilance, express themselves 
symbolically. The business of the psycho- 
analyst is to explore the sewers of the 
human mind, slips of the tongue and 
pen, casual statements of children and 
refer them to experiences of child- 
hood ; and in pathological cases he 
devises suitable formulas for the removal of 
apprehensions and obssessions which are 
believed to bo at the basis of the hysterical 
and allied maladies. The business of the 
anthropologist is not with the unconscious 
mind and unconscious statements : his 
province is the normal conscious mind of 
adult persons, in its relation to the social. 
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cultural and economic evolution of the 
peoples, and to discover law and order in 
the progress of human civilisation. The 
common ground of anthropologists and 
Freudian psychologists is sex which like the 
human mind has apparently two aspects, 
the offlcial and the unoilicial. The anthro- 
pologists study both the aspects in their 
relation with the family and communal 
organisation, religious and mystical pra^ti- 
ccs without attempting to investigate and 
interpret the origin of the unofficial aspects 
of sex life and its bearing on the pathologi- 
cal and seemingly unaccountable manifesta- 
tions of mind. This is the province of Freud's 
school. 

We have read this book with that close 
attention which its importance deserves. It 
is written in self-defence. It refutes the 
cherished theories of Freud ianism. It ridi- 
cules Dr. BrilTaiilt’s criticisms of the author's 
views on exogamy and the relations between 
the sexes in primitive humanity and the 
early forms of marriage as expounded in his 
standard work, ^‘The History of Human 
Marriage". It is true that the theories of 
Freud make great claims and the rdle which 
they play in the psychology of the individual 
is the proper field of investigation by the 
neurologists; but the social facts underlying 
the supposition of their universality and the 
intluence they arc alleged to have exercised 
on the history of civilisation must be the 
principal concern of sociologists. Wa are 
not, however, prepared to agree with Dr. 
Westermarck that the sociological presup- 
positions of Freudian doctrines arc utterly 
unfounded, for if the human body is a 
derivative of some simian ancestor, the 
human mind cannot bo an innovation. The 
psychologists and neurologists and sociolo- 
gists who find the liuman mind as an 
abstract concept in its ultimate analysis, 
have not investigated the animal mind with 
any measure of comprehensiveness. If the 
human mind suffers from “Complexes”, 
they must be part of tlic animal heritage 
with which man arrives in the world. The 
V9.1idity of Freudian ism requires support or 
meets with refutation from investigations of 
the simian mind. 

It is idle to claim that any one theory 
offers adequate explanation to the various 
types of prohibitions and alliances introduc- 
ed by society in the sex relations of its 
members. For the perpetuation of species. 
Nature has provided the animals including 
man, with the means of securing the union 


of two micro-organisms of different kinds 
and society has elaborated round this simple 
process a most complex body of rituals, 
superstitious faiths and sanctions. Their 
number and mode of application depend 
upon the cultural strata of society: they 
must have evolved independently. The 
object of organising social groups must be 
the same throughout the world, and the 
different forms of societies must have 
attained their common purpose through 
dilTerent routes. Marriage as it is under- 
stood in civilised societies, may be discussed 
from the standpoint of law, religion, social 
and economic science or biology ; its various 
forms, the superstitions and rituals that have 
developed round this institution and the 
conditions and sanctions prescribed by 
social legislators must be the outcome of 
various considerations in the interests of 
tlie purity and efficiency of the members 
entering into matrimonial relations. The 
accounts of these considerations, when we 
examine a large number of groups, must 
dilTer and might even appear conflicting : 
and the divergence of views between Dr. 
Brilfault and Dr. Westermarck must bo 
largely a matter of opinion. Fvon if Dr. 
HrilTaiilt had carefully verilied his references 
before criticising Dr. Westermarck, there is 
bound to be dilYerence of opinion about usages 
and their origin, because the interpretation of 
anthropological facts must in a large 
measure depend upon personal factors rather 
than upon abstract rules such as those 
derived from experimental s(?ienccs. 

Everyone inten^sted in social science will 
welcome this scholarly and informative book. 

pROPKS'riloa J3RS KSPACKS AUS'I'IIAITS LKS 

pj.us ciKNKRAUX. By Piof. Appcrt. 
(Hermann et cie, Paris, 2 Vols.) Price 24 
Francs. 

A proper understanding of the axiomatic 
development of the theory of open and 
closed sets, (u)ntinua and domains, and some 
important characteristics of the subjiM^t, 
such as compactness, Borel-Lesbesgue pro- 
perly (Heine Ilorel), separability of various 
degrees and the corresponding Lindclddan 
property, etc., is a sine qua non, for the 
study of analysis, especially of the theory of 
functions of a real variable and the thoorj 
of analytic functions. The usual develop- 
ment of this subject given in older text- 
books such as Hobson, is too highly restrict- 
ed as the proofs apply only to Euclidian 
space and also they do not clearly indicate 
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how the various axioms of Euclidian space i 
are involved in the proofs of various theo- 
rems. As a matter of fact in many of the 
theorems about neighbourhoods as developed 
in Hobson, the particular structure of Eucli- 
dian space plays no part. 

Coming now to the two volumes of L’rof. 
Appert on Properties of Abstract spaces of 
a very general kind'* as the title itself 
indicates, he develops the theory of open 
and closed sets, continua, etc., in such a 
manner as to be valid in the most general of 
spaces which he calls topological and natu- 
rally, it is completely free from the various 
defects, mentioned in the first paragraph, 
which characterised the older books. The 
subject is developed in a very logical and 
extremely interesting manner. 

Vol. I — The first few chapters deal with 
the properties displayed by sets of points of 
topological space, with regard to the opera- 
tion of derivation under the Ist, 2nd and 
3rd axioms or conditions of F. Riesz. The 
sixth chapter deals with generalisation of 
continiia and domains in generalised spaoe. 

The topics of discussion of Vol. II arc very 
important and among them the most inter- 
esting theorem is that of Chittenden which 
proves that the necessary and siifilcient 
condition that a set of points should have 
the Borel-Lesbesgne property is that the set 
should be peiicM^tly compact in itself. 8nmo 
of the other interesting topics deal with 
generalisation of (1) Cantor’s Theorem on a 
monotone sequence of closed sots, (2) Cantor- 
Bendixori’s Theorem, (3) Separability of 
various degrees. . . .etc. 

Although at a number of places examples 
are given showing the independence of the 
various axiomatic assumptions and exempli- 
fying the various abstractly defined eleiiicuts, 
as for example, on page 19, Vol. I, and on 
page 64, Vol. If, I think that there are not 
enough examples in the book illustrative 
of the various definitions. I conclude that 
it is an excellent book embodying some of 
the latest work on the subject and’ every 
student of analysis would benefit largely by 
a good study of the book. 

K. S. K. 


Lb Calcitl Symboliqub. By Pierre Humbert. 
(Hermann et cie, Paris, Pp. 31.) 10 Francs. 

An outline of the methods of Heaviside’s 
operational calculus is presented. The 
author has given references to Carson and 
Paul Levy fgr rigorous treatments of the 
subject. Iteme applications of the operational 


calculus have been dealt with ; for 
example, the author deduces the addition 
formula) and a new formula in Bessel 
functions. References miy bo made to the 
author’s published papers (Nouvelles reiiiar- 
ques sur les function de Bessel du troisiome 
ordre, Acta. Poniif. Acad. Sci. Novi, 
Luncaoi, 1931, 87, 323 and Los fonctions 
hypergeomotriques et le Calciil Symbolique, 
Ann. Soc. Sci., Brux, 1933, ASS, 103). 

N. S. N. 


Bxeboisks in Second Yi^ab Chemistry. 
A Manual of Theoretical and Analytical 
Procedures. By William II. Chapin, Third 
Edition. Revised and Enlarged. (Pub- 
lished by John Wiley & Sons.) Pages 253. 
Price 15«. (\d. 

This book is meant to be a companion 
volume fo the author’s Second Year College 
Chemistry. The author has dealt with a 
variety of topics of physico-chemical and 
analytical interest under two main divisions : 
(1) theoretical exercises, (2) quantitative 
analysis. In Bart L a series of experiments 
ill Physical Oheinistry not involving diillcult 
tochiiiqiie or complicated apparatus have 
been described which go a long way to a 
clear understanding of tlio subject on the 
part of a beginner. The reviewer would like 
to draw attention to the elegant experiments 
ill the chapters on Avogadro Number, 
neutralisation indicators, etc. Coming to 
Part II which deals with quantitative 
analysis mention should be made of the 
excellent theoretical background that is 
provided for the course in volumetric, gravi- 
metric and electro-analysis. The chapter 
on pH, water-softening cont.rol, etc., is 
particularly interesting. Every topic treated 
in the book is followed by a number of 
problems and exercises. 

The printing and get-up of the book are 
excellent. The pyroxylin- impregnated 
“ water-proof ” and “ vermin-proof binding 
is a novel feature. The book vrill be very 
useful as a reference volume to students 
studying for B.Sc. and Honours exami- 
nations. 

M. SESnAIRNOAB. 

Man and Medicine. An Introduction to 
Medical Knowledge. By IT. E. Sigerist. 
Translated from the German original by 
Margaret Galt Boise. Pp. v l 3i0. (London: 
George Allen & Unwin, Ltd.) 1933. Price 
12«. 6d. net. 



180 


CURRENT SCIENCE 


[October 1934 


Although thcro aro saveral monographs 
dealing with the theory and practice of 
medicine, there are few publications which 
deal with the subject in such a manner tliat 
even laymen can follow thorn. Prof. 
Sigerist’s lucid presentation of the subject 
is therefore a welcome contribution. 

The book covers the entire field of science 
in relation to medicine. The author skips 
on from one section to anotlier without 
losing the thread of continuity. At each 
stage, the subject is made interesting by 
historical anecdotes which bring into relief 
the human interest underlying eacli dis- 
covery referred to by the author. 

If the book has any defect, it is that the 
author is too ambitious, that he has endea- 
voiined to cover a vast field of knowledge in 
the short space of 339 pages, lilven technical 
readers, many of whom are unfortunately 
unacquainted with the historical develop- 
ment of their subjects, would like to linger 
over some of the sections and learn more 
about the various factors, human and 
otherwise, that le«l to the great discoveries 
in their respective fields. It would indeed 
have been highly desirable if tlie scope of 
the book Jiad been restricted to a few scaled 
branches, the others being reserved for later 
publications. 

The book lias been written in excellent 
stylo and the translator deserves much 
praise for her eiTorts. 

»S. V. 


Eljomentaky Science. (Parts 1 & If.) 
By James B. Guthrie, .u.A., n..sc. ((Uiambers 
Limited, Edinburgh.) 

Part I. Pp. 113. Price Is. (id. 

This is the first of a series of four books, 
by Jani(*s Guthrie, Princijial teacher of 


science and mathematics of iluckhayen 
Secondary School. These books aro in 
ac($ordance witli the most recent circulars 
of the Board of Education and the Scottish 
Education Department. Part I deals with 
subjects like Expansion and Contraction, 
Thermometry, Solution and Crystallisation, 
Rusting of iron. Physical and chemicai 
changes, Atmospheric pressure and transfer 
of heat. The book is written in very simple 
language. Experiments precede, generalisa- 
tions and definitions. Difiuudt terms are 
explained at length. Experiments are 
designed to be simple and capable of being 
tried by the enquiring student. Hints to 
the teachers are given here an<l there. The 
figures indicating ap])aratus used for experi- 
ments are drawn in a ileat and attractive 
manner. The portions dealt with in the 
book are meant to be covered in a year witli 
four periods a w'eek. 

Part ir. Pp. 127. Prices 1 j». 8//. 

This book is meant to cover the science 
syllabus of the second year in schools and 
deals with subjects like Force, (’entre of 
Gravity, Density, Pressure, Machines Work, 
Latent Ifc^it, Ac.tion of Metals on the 
common aciils. Pnqiaration and properties 
of hydrogen and composition of water, 
(Questions and Exercises and Answers to them 
aie given. 

The language difficulty experienced by the 
Indian student will be minimised wlieii a 
text-book like this L placed in his hands. 
It is a highly useful and instructive^ book, 
worthy of being tried as a text-book in our 
Indian High Schools. These books become 
more coinmcuidable owing to their attractive 
printing and get-up. 

B. V. Sastry. 


Forthcoming Events. 

Thp. Central CoUetje Mathematical Society, | Fortnightly licctui'es on *** Quantum McK;haiiic.s* 
Banyulore . — Fortnightly Lecturos on “Introduc- | by Prof. P. S, Madhavii Rno. 
tion (i« the Crcnoral TJieory of Algebraic Nunibcoa” 
by Mr. K. Vonkiitaclialii fyongar. 


Erratum. 
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Sir James Jeans and the New Physics. 

fpHE Prosidontidl Address of Sir James 
^ Jeans before tlie British Assoeiation is 
a fascinating piece of work. Most of it is 
taken up witli a presentation of those 
aspects of modern physics whicli liave 
iniliienced modern scientillc outlook — as 
envisaged by Jeans. In the first place, ho 
makes a clear-cut distinction between 
the rnctliods of the classical physicist and 
of his modern successor. The former was 
keen on trying to construct a mental picture 
whose elements were derived from objects of 
every-day experience siicdi as ‘ billiard balls, 
jellies and spinning tops'. It is because of this 
tendency on tlic part of tlio ‘ old-fashioned’ 
physicist to visualise a concrete model in his 
explanation of phenomena, that classical 
theories or modifications of such theories on 
classical lines could not be made to embrace 
the now facts of observation. Acconling 
to Jeans the changed outlook of the modern 
physicist consists in the following: — The 
content of a set of physical measurements 
is a sot of numbers, each number being a 
ratio. For instance, to take an example 
given by Joans, wlien we say that the 
wave-length of a certain radiation is so 
many centime! res we mean that it is a 
certain multiple of a centimetre, and since 
we do not know or rather can never know 
what a ccntimetie is in itself, the signi- 
ficant fact in the statement *so many 
centimetres’ is only its numerical part. 
Once we concede this, it naturally follows 
that our theoretical picture of the pheno- 
menal world, whieli consists in synthesising 
measured data must be mathernaticuil in (oriii. 

The solid rock on which the modern 
physicist builds is ascertained fact and 
the bricks used in the construction are the 
‘ observables For instance, in the wave 
theory of light, the solid fact is represented 
by the word ‘wave’, and the ether with 
which the classical physicist filled space, 
space itself and time, are man-made 
decorations and do not form jiart of nature. 
The same is the lot of the space-time conti- 
nuum of the theory of relativity, for the 
General Theory shows that it ‘can be 
crumpled and twisted and warped as much 
as we please without becoming one whit 
less true to nature— which of course can 
only mean that it is not itself part of 
nature’. The entire knowledge of the outer 
world comes to our minds tlirongh the 
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frame-work of space and time and their 
product the space-time continuum, as it 
affects the senses. However important the 
frame-works may be, they do not form 
part of nature but are purely menial 
constructs. The same is the fate of matter. 
It is as much a pure assumption as ether 
and is an ^unobservable’. Classical IMiysics 
was based on the hypothesis that matter 
existed in space and that its history was 
mechanistically determined for all time, 
time being independent and objective. 
The cardinal weakness in this outlook of 
the classical physicist was that the r6lo 
given to the mind was that of a passive 
onlooker without any influence on what 
it observed. According to Jeans, what 
the modern physicist has set before himself 
is the task of studying the impressions 
that he gets t>hrough ‘ the gateways of 
knowledge ’ (i.e., the senses) and not what 
lies beyond. He is concerned with appear- 
ance rather than with reality. In ordering 
these impressions he adopts two pictorial 
methods. In one he pictures particles in 
space and time, in the other, the picture 
is a system of waves ; the former provides 
for our bias inherited from Classical Physios, 
while the latter is intended to provide an 
answer to the question * what is going 
to happen next?’ Jeans dubs the two 
inodes of looking at tlie physical world, 
(which world, as lie has already told us, 
consists only in the impressions which wo 
get through the senses) parables, to prepare 
us for any inconsistency that may turn out 
to exist between the two pictures, for 
parables are not to be inlerpreted too 
literally. The thesis is developed on these 
lines with illustrations from the findings of 
modern physics, the several parts of the thesis 
often being not in perfect harmony with one 
another. The burden of the song may be 
summed up in the words of Jeans liimelf : 
* The old physics imagined it was studying an 
objective nature which had its own existence 
independently of the mind whicli perceived 
it, whicli indeed had existed from all 
eternity whether it was perceived or not.’ 
Butin the new physics nature consists of 
waves and these are of the general quality 
of waves of knowledge, or of absence of 
knowledge in our minds. 

To those who are familiar with the writings 
of Jeans the distinctly subjective trend 
which Lo gives to the findings of modem 
Physics will not appear strange. Ho says, 
If wo ask the new Physics to specify an 


electron for us, it does not give us a mathe- 
matical specification of an objective electron 
but rather retorts with the question, ^ How 
much do you know about the electron in 
question ? ’ Wo state all wo know, and then 
comes the surprising reply, ‘that is the 
electron’. Hero the electron itself is not part 
of nature and our knowledge of it ultimately 
resolves itself into a set of numbers synthe- 
sised into one or more mathematical for- 
mulie. The numbers themselves are ratios of 
physical quantities incomprehensible in 
themselves. Thus it turns out that our 
knowledge of the electron in the ‘ parable ’ 
is purely mathematical, nay, more, this 
mathematical content of our knowledge is 
the electron. The modern physicist’s know- 
ledge of nature is, according to Jeans, to be 
identified with the mathematical formiihe 
which he constructs from physical measure- 
ments. Tlic question naturally arises whether 
the earth, sun, moon and stars which 
the ordinary man thinks exist in space and 
time, have any existence apart from the 
respective mental impressions. The answer 
to this question would be in the negative if 
we interpret literally the following thesis in 
the address : ‘ The earthquake waves wliich 
diamage our houses travel along the surface 
of the ground, but we have no right to 
assume tliat they originate on the surface of 
the ground ; we know on the contrary that 
they originate deep down in the earth’s 
interior.’ Applying the analogy, the 
sensory impressions vdiich wo have of fami- 
liar things do not liave their origin, as we 
think they have, in the sun, moon arid stars, 
which wo think we see, but somewhere else, 
presumably in the mind itself. But if this be 
so, the main objection to subjective idealism 
arises, viz,j how is it that all of us sec the same 
sun, moon and stars ? To this difficulty Joans 
suggests an answer. In the particle picture 
wo think of individual particles, electrons- 
and so on, existing in space and time; as 
far as wo know, in the truer wave picture, 
the individuality of the particles is lost. 
As wo think ourselves to be existing in 
space and time wo retain our individuality, 
but if we transcend space and time we 
perhaps form parts of a single stream of 
life, where apparently individuality is lost. 
“It is only a step from this,” says Jeans, 
“ to a solution of the problem which would 
have commended itself to many philoso- 
sophers, from Plato to Berkeley, and is, 
1 think, directly in line with the new world- 
picture of modern Physics.” It is no 
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doubt true this is only a suggestion, but is 
the suggestion in the right direction and 
does it naturally lead to Berkeley’s Subjec- 
tive IdeaUvaii f To Berkeley the objects of 
every-day observation on examination turn 
but to be ideas in the pcrceiver’s mind. 
For an object to exist is to bo perceivetl. 
In order to account for the sameness of 
the objects perceived by a number of obser- 
vers Berkeley introduced the hypothesis of 
God in whose mind all objects exist as ideas 
and our ideas are replicas, so to speak, of the 
ideas in the mind of God. If we take away 
God whoso existence Berkeley assumed, the 
dithculty that all of us see the same sun 
and moon remains unexplained. Moreover 
to Berkeley individual personalities wore 
not indistingiiisliablo ingredients of a stream 
of life, as is the case with the electrons in 
an electron current. In fact, no satisfac- 
tory answer to the fundamental difficulty 
which one encounters in all forms of 
extreme subjective idealism, has yet been 
ofTered by any pliilosoplicr ; neither does 
modern Physics indicate a satisfactory way 
of meeting it. To Sankara, the famous 
Indian philosopher, both our perceptions 
and the things perceived are illusory 
appearances spread over an unchanging 


underlying reality. Our perceptions have no 
higher degree of reality than the things 
perceived. 8o in his system the idea that 
all persons see the same objects is in the 
mind and therefore is itself illusory. 

^ The old physics,’ says Joans, * imagined it 
was studying an objective nature which had 
its own existence independently of the 
mind which perceived it which indeed had 
existed from all eternity whether it was 
perceived or not.’ One would infer from 
this that there is no objective world existing 
independently of the perceiving mind. 
How dilTcrent from this attitude is the view 
of Max Planck — one of the most prominent 
among the makers of modern physics ! Says 
Planck: science that starts off by 

predicting the denial of objectivity has' 
already passed scntimee on itself.” Ac- 
cording to Planck one of the fundamental 
theorems of |)hysical science is that there is 
a real world which exists independently of 
our act of knowing. So the reader of Jeans* 
fascinating address must not forget that there 
are prominent physicists who dilTer funda- 
mentally from him on the philosophical 
implications of the revolutionary changes 
that have taken place in the domain of 
Physical Science. 


The Stratosphere Balloon and its Use in Scientific Research. 


E investigation of tlio free atmosphere 
by means of sounding balloons carrying 
self-registering instruments has established 
that the mixing of the atmosphere <lue to 
convective processes extends on the average 
to a height of about 17 kiu. near the tropics 
and to about 9 km. near the poles. Above 
those levels, the atmosphere is extremely 
stable for vertical movements, the tempe- 
rature increasing with height near the 
tropics and remaining more or less station- 
ary up to 25 km. in temperate and xiolar 
regions. The upper stably layered region 
of the atmosphere is called the stratosphere. 
The temperature at the base of the strato- 
sphere is about -“80°C. near the equator 
and about “-50"C. near the polos. 

Among the great scientific achievements 
of the present decade must bo included the 
stratosphere balloon ascents of the Belgian 
scientist Professor Piccard and his collabo- 
rators. The principal motive for Professor 
Piccard’s adventure was the study of cos- 
mic radiation nnore thoroughly and precisely 


than was considered possible by other 
methods. The repetition of these ascents 
in other lands with similar balloons and 
technique and extended programmes shows 
that voyages into the stratosphere for 
scientific research have come to stay and 
that it is only a question of time before 
power-driven commercial machines will dy 
through the clear, cloudless air of the 
stratosphere witli speeds not far short of 
that of sound. 

Piccard’s own account of the bold and 
successful flights carried out by himself and 
his colleagues is contained in his very 
interesting book Auf lO/iOO Meler^Meine 
Fahrtcn in die Stratosphare (Schweizer 
Aero-Bevne, Zurich). The essential new 
feature cf Piccard's flying equipment was 
the substitution in place of an open cabin 
of an air-tight gondola for the accommo- 
dation of the aviators and their measuring 
instruments. The gondola was spherical 
in shape, made of aluminium and had a 
diameter of 2-1 motro9- It was provided 
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with two man>liole8 and eight small win- 
dows through which tite balloonists could 
obtain a view of the outside world. For 
the regeneration of the used-up air inside 
the cabin, arrangements wore made to lot 
into the cabin out of a compressed oxygon 
cylinder two litres of gas per minute and 
to remove, by absorption in alkali, the 
carbon dioxide produced by the respiration 
of the passengers. Tlie aviators could thus 
practically carry their own atmosphere 
with them and avoid all pliysiological diffi- 
culties due to the low pressure at the higher 
altitudes. With a view to regulating the 
temperature of the air inside the cabin, 
Piccard painted one half-side of the gondola 
black, leaving the other half briglit. By 
moans of a propeller actuated by an electric 
motor, lie planned to turn tlio balloon 
round a vertical axis so as to expose either 
side of the gondola towartls the sun. Un- 
fortunately, during the first flight, the 
arrangement did not work and the gondola 
had its dark half facing the sun tliroughout 
the morning so that the temperature inside 
got uncomfortably high 25-3 1°0., although 
the outside temperature was --55°C. in 
the second ascent, the gondola was painto<l 
white and tlio result was that the tempera- 
ture did not rise above 0°C ! 

The volume of Piccard’s balloon, when 
fully inflated, was about 14,000 cubic metres 
and when full of hydrogen at a height of 
10 km. (whore the pressure is about 1/10 of 
that at the earth’s surface) could sustain a 
total weight of 2100 kg. At starting, it was 
filled only to a fifth of its capacity. 

Piccanl and his collaborators carried in 
their balloons experimental equipment for 
measuring the intensity of cosmic rays both 
from the current produced in an ionisation 
chamber and from the enumeration of dis- 
charges in a Geiger counter. They also 
carried appaiatns for measuring the elTect of 
screening on ionisation and for determining 
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whether 
tion of 


there was .any>. ^i,<jotiohal varia- 
the intensity of “ The 

intensity measurements conflh ” ^ jq gene, 
ral the results obtained by Begenei ....t..em his 
sounding balloon experiments carried oiic » » 
few days before Piccard’s second flight. 
Both investigations showed that above 
13—14 km. the rate of increase of intensity 
of cosmic radiation decreases with height 
and the intensity tends to reach a constant 
value at the outer limits of our atmosphere 
or oven to show a decrease. Tlie experi- 
ments with the Geiger counter showed that 
there was no appreciable variation of the 
intensity with direction. It would take us 
too far to discuss the significance of the cos- 
mic ray measurements here. 

Piccard’s ascents were followed by the 
ascents of “Stratostat U.S.S.R.” from 
Moscow in September 1933. Tliis reached 
a height of 18,500 metros. Another remark- 
able ascent was organised in the United 
States of America in connection with the 
Century of Progress Exposition in November 
1933. Professor Piccard collaborated in it. 
The balloon reached a height of 18,665 metros. 
Besides experiments on cosinie rays, 
inoasuromonts wore also attempted with 
varying degrees of success on the trans- 
mission of tlio atmosphere for tlio solar 
spectrum with a quartz spectrograph, on the 
colour and polarisation of sky- light, on the 
photographic visibility of tlio earth using 
ordinary and infra-red light, on the intensity, 
range and freedom from static of radio 
signals transmitted from great heights, on 
the viability of spores exposed to condi- 
tions prevailing in the stratosphere, etc. 
The detailed scientific results of the ascents 
will be a ."aited with eagerness by workers 
all over the world.* 

K. B. B. 


* A. 11. Compton, “fleiontifle Work in the 
Cenlwry of Progress : StrntoMplirru Balloon, " 
Proc. N(U. Aead, Sei., 1934, 70, 
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Some Recent Advances in Indian Geology.* 

By W. 1). West, 

Geological (Survey of India. 


2. Deccan Trap Volcanic Activity. 

TN Tndia ve have ono of tho best dcvelop- 
^ ments extant of tlio ' plateau basalt * 
typo of igneous activity, known as the 
Deccan Trap. The importance of a tlioroiigh 
study of these rocks will readily be appreci- 
ated when it is understood tliat in tlie 
opinion of many geologists the basalt, which 
is the predominant type in this series of 
rocks, is probably the primitive rock from 
which most other rock types have been 
evolved by some process of diiTerentiation. 
The remarkable similarity in chemical com- 
position which all plateau basalts through- 
out the world exhibit suggests that they 
have been derived directly from some primi- 
tive source without the intervention of any 
process of different iat ion, and their study is, 
therefore, of great importance in relation 
to several branches of geology. So far, 
considering the very great area which these 
lavas cover in India, the extent to which 
they have been studied in detail is lament- 
ably small. Their stmly is conveniently 
divided into two sections. On the one hand 
Avo have the iinnieiiso thi(*,kne8s of horizon- 
tally bcdde<l basalts and dolerites which 
make up the greater part of the Deccan 
Trap, and which are typical ^ plateau 
basalts These show, even in detail, great 
uniformity of character, though certain 
slight differences in chemical composition 
can bo discerned between the earlier and 
later outpourings. On the otlier hand, there 
occur certain areas along the north-west 
corner of the Deccan Trap outcrop, notably 
in Gujerat, Kathiawar and Outch, in which 
differentiation has proceeded along special 
lines to an advanced stage giving rise to a 
great variety of rock types. It is essential 
for a complete understanding of either of 
these groups that both should be studied. 

The most important contribution to our 
understanding of the pctrograpliy of the 
rocks of the former category has been pro- 
.vided by J)r. L. L. Fermor, whoso study of 
the lavas penetrated by a deep boring at 
Bhusawal, some 250 miles north-east of 
Bombay, has provided us with an accurate 

* Published with the permission of the Director, 
Geological Survey of India. 


statement of the petrography of these rocks.^ 
In a study of the 29 flows penetrated, it is 
shown that the predominant type of rock is 
a basalt or dolerite of specific gravity 2*91, 
consisting essentially of labradorite felspar 
(Ab, An^), enstatite-augitc (pigeonite), iron 
ore and glass, while olivine, always com- 
pletely altered, occurs in 18 out of 29 flows. 
This description may be regarded as typical 
of the greater portion of tlie flows of the 
De(T,an Trap of India. In this paper parti- 
cular attention is paid to the minerals of late 
crystallisation, occurring either as linings 
and inlillings to the amygdales of the flows, 
or as alteration products of the glsissy base 
and of some of the minerals. To the former 
group belong the minerals chloroplueito, 
delessite, chalcedony, opal, (piartz and lussa- 
tiie, and the zeolites heulandite, apophylite 
and ptilolite, with calcite; while to the 
other group belong palagonite, chlorophseite, 
ccladonite, chabazite, together with iddiiig- 
site, delessite and serpentine which are 
pseudoniorplious after the divine. The con- 
clusion is readied that, Avith the possible 
exception of the calcite, these minerals have 
been formed during a late stage in the final 
consolidation of the laA^as, and have not 
been deposited by meteoric waters. This is 
the first time tlicsc minerals of late crystal- 
lisation have been adequately described. 
Both in this and in subsequent papers the 
process known as ‘ palagonitisation ’ is dis- 
cussed in detail,- a subject which also 
receives attention in a paper by D. N. 
Wadia.'* Finally, a further point brought 
out by Dr. Fermor is that in a number of 
the flows the olivine, and sometimes the 
labradorite, phenocrysts have sunk to the 
base of flows which were apparently more 
fluid than the rest at the time of erup- 
tion. This observation of the sinking of 
the crystals leads the author to suggest that 
the ultrabasie rocks found occasionally in the 
Deccan Trap, such as in Baluchistan, may 
have origin'atiMl by some such mode of 
gravity differentiation, a point which is 
referred to again below. 

^ Ree. Oeol. Snrv. Itid.n 1925, 58, 92. 

3 Op. c/f., 1028, 60, 411; and OeoL Mag,^ 1931, 
68, 260. 

a Rec. Geol. Surv, /nd., 1925, 58, 338. 
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In 1916 Drs. L. L. Fermor and 0. S. Pox 
publislied an account of the Dcccan Trap 
lava flows near Linga in the Ghhindwara 
district, Central Provinces, with a map 
showing the distribution of five separate 
flows. Specimens representing four of these 
flows have now been analysed and the results 
discussed by Dr. Fermor.^ Although of the 
four specimens analysed two are basalts and 
two are dolcrites, the analyses are all very 
similar. It is only when the norms are 
calculated that slight dilTcrences are brought 
out. These show that from the lowest to 
the highest flow the direction of change is 
increasing alkaline felspars, increasing total 
felspars, and increasing total pyroxenes, 
witli decreasing total iron ores. When 
compared witli the norm of the eleven 
analyses of Deccan Trap made by Washing- 
ton, after .arranging these latter into their 
probable order of extrusion, it is found that 
the differences in composition as one ascends 
in the Traps is similar in direction but much 
larger in degree than that shown by the four 
specimens. From this it is deduced that the 
tendency to differentiation illustrated by the 
lavas of Linga on a small scale is an epitome 
of that generally applicable to the lavas of 
the Deccan Trap series as a whole. 

As regards the Held relations of these 
plateau basalts and their associated dykes 
and sills, a good deal of work has recently 
been done by II. Crookshank along the 
northern slopes of the Satpura hills, in the 
north Ohhindw'ara and south Narsinghpur 
districts, where both the field relations and 
the petrology of these rocks present many 
features of interest. A memoir on this area 
is shortly to be expected. The chief interest 
of the aiea concerns tlie abund<ant intrusive 
sills and dykes. Generally speaking, the 
high ground to the south and cast of the 
area is occupied by Deccan Trap, and the 
low ground to the north and west by 
Upper Gondwana rocks. And although the 
sills are found to some extent in the southern 
area intruded between the basalt flows, they 
attain their grandest development in the 
Upper Gondwanas. The dykes are fre- 
quently composite and vary from fine-grained 
basalts to coarse-grained porphyritie dole- 
rites. The sills are only, very rarely compo- 
site, and are nearly . all coarse-grained 
somewhat porphyritie dolerites. Normally 
the minerals of these rocks are the same 


« Rec. Oeoh Surv. Tnd., 1934, 68, Pb. 3. (in the 
Press). 


as those described by Dr. Fermor from 
Bhusawal, but there are also interesting 
variations. The sills, which are frequently 
several hundred feet thick, show well the 
phenomenon of the sinking of the olivine 
crystals, though not of the labradorite. In 
some cases not only has olivine sunk but a 
cryptocrystallino residue, representing the 
last part of the magma to consolidate, is 
concentrated in the upper parts of the sills. 
This latter contains primary quartz and 
micropegmatitc. Quartz cannot of course 
crystallise in the presence of olivine; but the 
removal of olivine by sinking has evidently 
allowed crystallisation to proceed along lines 
favouring the formation of quartz, and the 
observation is of more tlian local interest. 
In one or two cases biotite was found 
partially altered to chlorophacite, and Mr. 
Crookshank suggests that this mineral may 
once have been more abundant, but has in 
most cases been destroyed by the palagoniti- 
sation. One dyke, which has been traced 
intermittently for eight miles, deserves 
special mention, it is a porphyrite consisting 
of oliguclasc, quartz, enstatite, augite, 
hornblende and micropegmatite, with an 
SiO, percentage of G3. Nothing like it has 
hitherto been noted in the Central Provinces. 

Coming now to the second portion of our 
subject, we have to deal with a large 
variety of rock types, some very basic, some 
very acid, and others markedly alkaline, 
which are found mainly in the peninsula of 
Kathiawar and the a IJacent country. These 
rocks are definitely part of the Dcccan Trap 
volcanic episode, but represent the results 
of advanced ditferentiation localised about 
certain areas or along certain lines. Ever 
since the days of F. Fedden"' it has been 
realised that the peninsula of Kathiawar 
was exceptional in containing several foci of 
eruption in which diilerentiation had proceed- 
ed to yield a largo variety of rocks. So 
long ago as 189.3 Dr. J. W. Evans made a 
collection of rocks from .funagarh State, and 
subsequently published a paper describing 
one. of them, a rnonchiquite containing 
primary analcite, which lie found on the 
margin of a nepheline-syenite.*’' Hecontly 
one or two of his students have re-examined 
this collection and shown it to be very, 
varied. M. S. Krishnan has made a detailed 
petrographical study of those collected from 
the Girnar and Osham hills.' Of these the 


* Wcm. (teol, Surv. Jwd., 1885, 21, 73. 

^ Quart, Journ. (ieol. Soc.. 1001,57, 38. 
T Rec. Geol. Surv. lni„ 1926^ 5I» 380. 
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majority are nophelino-syeniteB and dolerites, 
but other loss common types include quartz- 
porphyry, syenite porphyry, syeno-diorito, 
diorite-gabbro, porphyrite, andesite, olivine- 
gabbro, lamprophyre, limhurgite, obsidian, 
rhyolite and pitclistone. Tn this paper six 
new analyses are given, which the author 
considers indicate a petrographical province 
of the ^ Atlantic ’ type. At about the same 
time K. K. Mathur, V. S. Diihoy and N. L. 
Hliarma published a small-scale map of the 
rocks of Mount Oirnar, representing the first 
attempt to map this focus of eruption. In 
the accompanying paper intrusions of 
olivine-gabbro, diorite and monzonite, gra- 
iiophyre, and nephelinc-syenite are de- 
scribed.** These are intruded into typical 
Deccan Trap lavas which they have domed 
up forming Mount Oirnar. Although there 
is apparently no direct evidence of tlie mode 
of origin of these rocks, reasons are given 
for supposing them to have been derived by 
dilTerentiation in situ through progressive 
crystallisation, estimates being given to 
show that the parental fringma was of inter- 
mediate or dioritic composition. It is thought 
that crystal settling througli gravity has not 
been operative. More recently, other rocks 
of Dr. Evans’s collection, from the West 
Dir forest, have been described by S. K. 
Ohatterjee.” These are mostly basic dykes, 
chiefly olivine-doleritcs, but mention is also 
made of irregular intrusions of sK*id rocks 
consisting of spherulitic granophyre, pitch- 
stone, rhyolite and of.lier types. Seven new 
analyses by the author are given. Other 
more general papers which include references 
to the Deccan Trap of Kathiawar, and which 
are not generally known, are E. Howard 
Adye’s tivo memoirs on the ‘‘ Economic 
Geology of Navanagar State and on 
the “ Economic Geology of the Porbandar 
State’ which are illustrated by a large 
number of photomicrographs; and a paper 
by K. r. Sinor on the “ Igneous and Sedi- 
mentary Kocks of llhavnagar Territory, 
also illustrated. 

As regards the more acid types of rock, 
have been known to occur in the 

» Journ. OaoU, 1920, 34, 289. 

» Op.ciL, 1032,40, 154. 

E. H. Adye, Memoir oti the Ecommir Oeology 
of Navanagar Stale, Bombay. 1014, 2f*2. 

“ E. H. Adye, lisports on the Kconrnnw Oeology 
of Navanagar State, Bombay, 1017, 108. 

K. P. Sinop, Petrographic Descripthris of the 
Igneous and Sedimentary Kocks of the Khavnagar 
TerrUory, Bombay, 1027, 72. 


I Deccan Trap ever since W. T. Blanford 
published his observations on the geology of 
tlie Tapti and Lower Narbada valleys,'-^ 
K. K. .Mathur and P. R. J. Naidu have 
recently described some acid intrusions and 
lavas bn the coast north of Bombay 
comprising trachytes, granophyros and 
rhyolites. ‘ * These include the * ‘ granophyric 
trachyte” of Kharodivadi described by M. 8. 
Krishnan.*'^ Associated with these rocks 
are glassy gabbros and dolerites. As a 
result of calculating the silica percentage of 
the glassy base of these rocks, shown to be 
about G8%, the authors arc led to believe 
that the acid intrusions represent the same 
glassy base after it has separated from the 
partly crystallised magma and solidified 
away from it. They further conclude that 
these acid intrusions are a very lecent 
phenomenon. f^ubse(|ueufly, in his presi- 
dential address to the geology section of the 
Indian Science Congress, 103 1, Mathur 
brouglit together all known occurrences of 
both acid and very basic rocks of Deccan 
Trap age, and disciisseil briefly their origin 
and age.^'^ He suggests that the acid types 
occur mainly along two lines, one running 
north and south, from Pavagad hill in the 
Panch Mahals in the nortli, to Bombay 
Island in the south, and one running east 
and west, along the Narbada valley to as 
far as Barda hill in Porbandar State in 
Kathiawar. He further suggests that their 
origin may be due to the assimilation of 
acid rocks by the molten basalt, basing his 
conclusions on certain observations made by 
W. T. Blanford and P. N. Bose. TIis view, 
however, that the rhyolite on Pavagad hill is 
an intrusion has now been shown to be 
incorrect, A. M. Heron having confirmed the 
original view of Dr. Eermor that it is a flow 
capping the hill and part of the general 
succession of lavas.'^ As regards the 
age of these rocks, while recognising the 
possibility that in certain cases both the 
acid and the very basic types were extruded 
at the beginning of the Deccan Trap period, 
he inclines to the view that for the most 
part they are very recent in age, attributing 
their age in some cases to a period sub- 
sequent to the establishment of the present 

Mem, (icol. Sure, Ind,, 1800, 6, 163. 

Malaviya Commetnoraiion Volume, 1032, 787. 

Kec. (Seal. Surv, Ind,, 1020, 62, 371. 

in Proc, 21st Ind, Sci. Congr,, Bombay, in the 
pi'ess. 

17 Ric, (hoi, Surv. Ind., 1034,68, 17-18. 
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topography, a conclusion which perhaps 
some geologists will iind it difficult to accept. 

It was mentioned above that J)r. Former 
had suggested means whereby the ultra-basic 
rocks of Deccan Trap age, such as those in 
Baluchistan, might have been derived from 
the normal basaltic magma by the sinking 
of some of the phonocrysts. Further light 
has been thrown on this problem by W. D. 
West, who has examined the cores of rock 
brought up by deep borings put down 
through Deccan Trap lava Hows in different 
parts of Kathiawar.'^ These rocks include 
very basic types such as limburgite and 
ankaramite, interbedded with the more 
normal Deccan Trap type of basalt. A study 
of the phonocrysts of olivine, augito and 
felspar found in those very basic lavas shows 
that in each typo of rock the composition of 
the phenocrysts is closely related to the 
composition of the rock in which they occur. 
Thus the felspar phenocrysts in the more 
basic types arc bytownito-anorthite as 
compared with the medium labradorito 

Ree. Gcal. 8urv. In/d., 1034, 68, 17. 
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which occurs in the normal Deccan Trap 
basalt, while the olivines are more magnesian 
and the pyroxenes more calcic than those 
found in the normal basalt. These facts are 
thought by West to show that the different 
rock types did not originate during the 
Deccan Trap volcanic perioci by the sinking 
of phonocrysts as they crystallised from the 
basalt, since the phonocrysts differ markedly 
in composition from those found in the 
basalt ; but that differentiation of the basalt 
took place long before Orotaceons times, and 
that the various rock types so formed were 
already available for extrusion when re- 
melting took place during Upper Cretaceous 
times. 

There is clearly still a lai^o field for 
research into problems of Deccan Trap 
volcanic activity, and it is a field which is 
admirably suited to rescaroh by those 
unattached to official surveys. It must, 
however, be controlled by detailed and 
accurate field work, aided by chemical 
analyses, if it is to be of any real value. 

Op.dt., 1032,66, IS. 


Chalcolithic Civilisation. 


rpiTE explorations carried out between the 
years 1028-1931 by Mr. N. O. Majumdar 
of the Archaeological Survey of India have 
resulted in the discovery of sites on the 
western banks of the Indus which are 
reported to be oider than Mohenjo-daro in 
the Indus valley. The people who lived in 
those areas had not attained any considerable 
prosperity, for apparently the hilly tracts 
which they occupied wore neither fertile, 
nor rich in mineral resources. Their dwel- 
lings appear to iiave been constructed out of 
crude materials such as reeds and wood on 
a stony basement, and burnt bricks were 
practically unknown to them. At two 
places, Ali Murad and Khotras, the remains 
of the fortified places which liavo boon 
unearthed, reveal walls built of stones 
which are in contrast with similar structures 
composed of bricks in Mohenjo-daro. The 
hillmen, the lake dwellers and the river 
inhabitants appear to have known the art 


of making pottery on the wheel's for 
domestic purposes. Mr. Majumdar in his 
report draws attention to the fact that these 
utensils are capable of being divided broadly 
into four classes, a classification which ho 
bases on the scheme of colouration, their 
geometrical shapes, the paintings on their 
surface and on the degree of polish. Com- 
pared with such finds in Mohenjo-daro and 
Ilarappa, the Ohalcolithic vessels point to 
an earlier civilisation of groat historical 
importance, of a race of people contempora- 
neous with the races who dwelt in 
Baluchistan, Persia and Mesopotamia in 
the third and fourth millennium B.O. Near 
the lake Mancher and at the upper levels of 
Jhukar and Lohumgo-dara, the excavations 
have brought to light a class of pottery 
which iliustratcs the later phases of Mohenjo- 
daro culture. We await the publication 
of fuller details of these extremely interest- 
ing pro-historic sites. 
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Observations on Some Plant Abnormalities in Bengal, 
liy K. Biswas, m.a., 

Royal Botanic Garden, CaleuUa. 


A B^IOKMALITIBS of various types have 
been observed in a largo number of 
wild and cultivated species of plants in 
Bengal. Of such may be mentioned fasciated 
flowering branch of AchraR Sapola as shown 
in Fig. 1. Fasciation of Tagelen patula, 
Mirabilis jalapa, Amaranthus sp. and Celo- 
sia sp., and many other species are not of 
rare occurrence. A branched indoroscence 
of Lagenarta vuU 
garis, received 
recently, deve- 
loping from the 
root stock is an 
interesting speed- 
men for study. 

This abnormal 
branched inilo- 
rcscence bears a 
largo number of 
flowers in aggre- 
gation. Investi- 
gation is being 
carried on to 
trace the factors 
wliicli led to such 
a peculiar abnor- 
mal basal inflo- 
rescence in Cucur- 
biiaceie. Sections 
of stems, flowers 
and fruits do not, 
however, show 
anything abnor- 
mal. Formation 
of fasciated struc- 
tures and other 
similar monstro- 
sities is often 
considered to bo 
due to local 
damage or excess 
of nourishment 
at the growing 
organ either by attack of gall-insects or other 
agencies. Examples of abnormal flowers of 
Hibiscus rosa^sinensis, Dianthus sp. and other 
horticultural species are many. Flowers borne 
on the axil of the petals of a single flower and 
also sterile double flowers due to branching 
of the thalamus in Hibiscus rosa-sinensis'^ 


^ Banerjee,S.C., “ Terrctological branching of the 
thalamus of a species of Hibiscus,” Proc, Sixteenth 
Ind. Sci. Conareas, 1920, 228. 

2 


are not of rare occurrence. Viviparous 
seeds of non-mangroove species such as Zea 
Mays, Mangifera indiva, AHocarpus integi'i- 
folia are also not uncommon. Double fruits 
of Citrus dccumana and double and qua<lriiple 
fruits of mangoes (Hangifera indica)'* and 
brinjal (Solnnum mvlongena) sometimes in 
the form of bifurcating horns arc many. A 
syncarpous fruit of Cocoaiiut palm (Cocos 

nnvifera) has 
been received of 
late years for an 
exhibit in the 
gallery of the 
Industrial Sec- 
tion of the Indian 
Museum. Poly- 
embryony in the 
genus Eugenia 
has been record- 
ed by Tiwary.® 
On rare occa- 
sions, evidently 
due to stimulus 
from local injury 
at tlie apices of 
tlie stem, crowds 
of branches deve- 
lop forming a 
crown on palm 
stems. Such a 
specimen of Phee- 
nix. sylvestiis ex- 
ists in Southern 
Calcutta in the 
courtyards of a 
residential house. 
The tree which is 
still alive is about 
sixty years old 
and some of the 
branches are 
since dead. • The 
branches come 
out mainly in two lateral dirc'itions and vary 
from 1 to 5 feet in length, Mi bearing the 
usual crown of leaves. Baci; of these hei^s in 
its turn bears also flowers and fruits in 
proper season, as shown in the photograph I. 

• Singha, B, N., “ Notes on tho Tcrretology of 
certain Indian Plants,” Jour, Ind, Hot, Soc,, 1031, 

10, ICO. 

* Tiwary, N. K., “ On the Occurrence of Poly- 
enibryony in the genus Eugenia,” Jour. Ind. 
BoI.Sqc., 1027,5, 124. 



Branched i^/uvnix siflvcalriti. 
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An interosting specimen of a branched 
inflorescence of Musa sapientum var. para- 
disiaca has recently been observed in a 
plant growing in the village Gobardanga of 
24 Pergunnalis. Tliis plant, as illiistrated 
in the photograph II, lias a long inflorescence 
bearing a large number of spikes which arc 
pedicellod. tlius the inflorescence appears 
like a branched panicle, eacli branch bearing 
a branch of three stalked spikes. The 
inflorescence carried a total number of 
about 22 spikes and some of them were 
bearing green fruits. 8yncarpous fruits arc 
also observed which is, as known to the 
plant terrctologists,* due to mutual pressure 
in the position of the flowers in the 
inflorescence. A branched inflorescence 
in Musa sapientum was previously reported 
by Messrs. K. G. Ilanerjceand G. P. Mosuiti- 
dar. Tliey made a note in tlie abstract of 
papers of the Proceedings of the Sixteenth 
Indian Science Cmigress^ 1929, ‘^on -the 
branching of the main axis and development 
of 105 perfect and scmi-perfect inflorescences 
in the places of flowers in the axils of 
spathes on the main axis.” Gostenis and 
Bmith^ in their studies of tropical torretolo- 
gist, 1915, recorded a branched inflorescence 
in Musa itaradisiaca. The same authors 
have also reported that the branched 
inflorescence bears flowers and fruits in 
the following year, if the axis of the 
inflorescence remains on the plant. Musa 
paradisiaca and other Musa species such 
as Musa omata are susceptible to various 
types of abnormal growths of the floral 
structure of the flowers as reported by 
IT. Criiger.^ Parthcnocaipic^ is also common 
and has, more or less, been thoroughly 
studied by various authors togetlier with 
their anatomical details. Monstrosities 
sucli as an inflorescence bursting out from 
the base of the crown of leaves is not of rare 
occurrence as once reported by Mr. 8. C. 
Banerjeo, Professor of Botany, Presidency 
College, Calcutta. Abnormalities of the 
flowers of Musa superha and Musa para- 
disiaca were also noted by Agharkar.^ It 
is indeed a matter of some importance to 
note' that such branched inflorescence in 
Musa can bear fruit. The question is the 
quality of the fruits borne. If by horti- 
cultural experiments sucli branched 

« Penzigs O., Pflamen-ierttologie, 1922, 3, 325. 

* Agharkai*, S. P., “On theaborjimnlitiifs of the 
flowers of Musa super/iaand Mnsa parndisiara sub 
sp. sapientum^*' Jour, Jnd, JJot. Soc,, 1931, 4 , 
18 - 20 . 


inflorescence in Mnsa may be allowed to bear 
fruits of good quality and of suffleient 
market value, it means a good headway 
in the study of horticulture. Musa 
paradisiaca Linn, was formerly considered 
as a separate species. It was subsequently 
included by Hooker in Musa sapientum 



Branched inflorescence of Musa sapientum, 
var. paradisiaca. 


Linn, which Prain," agreeing with Hooker' 
has riglitly considered paradisiaca Hook., 
a variety of Musa sapientum Linn. Musa 
sapientum Linn. var. Paradisiaca Hook., 
which is wildly cultivated in Bengal is com- 
monly known in Bengali as Kanchkala. 
The systematic position of various types of 
cultivated bananas is not yet quite fixed 
although attempts are being made by & largo 
number of systematists and liorticulturists 
in this direction. Wild bananas have also 
been taken into account. 

In 1929, one of the papaya [Oarica 
Papaya) plants grown in the compounds 
of the writer inside the Boyal Botanic 
Garden, Calcutta, exhibited, on ono of its 
leaves, a peculiar superposed leaf- structure 

® Prain, D.. Bengal Plants, 1903, 2, 1060. 

» Hooker, J. H., Flora British' India ^ 1804, 6^ 
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with a stalk developing over the primary 
leaf-lamina appearing as an extension of the 
primary leaf-stalk (Fig. 2). Singli, who lias 
recorded a large number of malformations 
from different provinces of India, mentioned 
in his note On the terretology of certain 
Indian plants*’ VllI,'* ‘ stalked funnel or 
spoon-like structures on the adaxiai surface’ 
of the leaf of Carica Papaya^ ‘just above 
the point of attachment of the petiole and 
the palmate lamina*. He evidently referred 
to a superposed loaf. Mozumdar in the Pro- 
ceedings of ike Indian Science Congress^ 1929, 
considers similar superposed leaf formation 
as a case of enation, evidently, as his observa- 
tion suggests, in want of a more suitable term. 
Ee, however, suggests a superficial nature 
of the growth of this superposed leaf 


the Colorado Biver Valley of S^outhern 
California. An otherwise normal leaf bore 
a secondary leaf-structure erected in double- 
deck fashion above the primary loaf-blade.. 
The first sight of such a leaf gave a 
startling sense of novelty, though several 
plants ill California were found to have 
such loaves, and many others in Southern 
Florida. A superposed leaf-structure should 
not be confused w'ith twinning, fasciation, 
or other lateral modifications of leaf-blades,* 
which have been reported from several 
families of plants. The Carica variation 
may be described as a vertical addition to 
the leaf, supported by a secondary petiole 
growing out of the callus of the primary 
loaf- blade (see Figs. 0 & 7). A special 
word seems necessary to characterise the 



Fig* 1* FascUted branch of Achras Sapot% Fig. 2. Superposed Leaf of Carica Papaya^ 


Structure. This interesting variation in 
leaf structure of Carica Papaya has been 
discussed by Cook'’ very lately in his illumi- 
nating article entitled “Double- deck Papaya 
leaves — an example of leaf evolution**. 
Cook rightly suggests a special term superate 
for such an overtopped, double deck leaf, 
with secondary leaf structure rising above 
the primary leaf-blade. Cook observes: — 
“A striking variation was found in 1932 
in an experimental planting of papayas in 

• Shiffh, T. 0. N., Proc. 18th Ind. Sci, Cong.^ 
1031, 270. 

• Cook, C. F., “ Doublo-deck Papaya loaves, an 
example of Leaf Evolution,” Jgur, of Heredity^ 
1034,25,289. 


overtopped, double-deck leaf, with a 
secondary leaf-structure rising above the 
primary leaf-blade. Such a word as superate 
may convey the idea of a leaf surmounted 
by another leaf, as representing the 
morphological principle of adding new 
elements of leaf- structure by superposition. 
Setting one leaf on another may be 
considered as a method of derivation of 
compound , leaves from simple leaves. The 
Carica variation illustrates a constructive 
possibility in leaf evolution that apparently 
has not been recognised - in the past, but 
may be worthy of observation and experi- 
mental study.” 

Palm-shaped and oth^r curiously shaped 
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fruits of Carica Papaya and fruits containing Medical College, Calcutta, a specialist in 
sometimes two or three or as many as seven'" hard Fungi, possesses in his herbarium 
fruits inside one fruit or one inside the other specimens of Q, lucidm of various phantastic 
are of frequent occurrence. shapes. Such curious development is very 

It is suggested by Botanists and Tlorti- likely due to obstruction in the development 
culturists that seeds or grafts from the of the thallus and need not betaken as any- 
abnormal structure sometimes result in the thing extraordinary, 
devclopmcntof similar abnormal individuals. Monstrosities or malformations are but 
Such an instance is well established in FieuR freaks of Nature and may be considered as 
Krishna, a horticultural species grown in marked aberrant variations appearing 
the Boyal Botanic (Harden. But reversion suddenly in a plant body. They are by no 
to tlie parent form of F. Bengalensis, which means less common and to a botanist does 
may be called a bud niulallon,^' has actually not appeal so much. The relationship 
taken place in one of the branches of this between plant deformities and living 
F. Krishna as reported by the author in organisms (ranging from bacteria to insects) 
Nature, Details of this will be published in was fairly common knowledge in serious 
a subsequent note. hortieultural circles before the present 



Figa. 3 & 4. Abnormal growth of sister cells of C^^smirium granatum and C. HubcosUttum, 
Fig. 6 . •* Hand of a Ghost," abnormal growth of the thallus i (Jano lerma lucidus. 


Abnormalities in Algse and Fungi are 
also not very infrequently met with. Conju- 
gatiB among alga) are well known for such 
variations from normal development. Thus 
Cosmarium species sometimes exhibit pecu- 
liar monstrous growth of sister cclls( Figs. 3-4). 
Abnormal conjugation is also reported. A 
peculiar lingcr-like form of Ganoderma 
lucidm (Fig. 5) lias aptly been designated by 
the collector as “ Hand of a Ghost Dr. 
S. K. Bose, Professor of Botany, Oarmichael 

10 Mozumdar, O. P., "A Note on some Abnor- 
malities in Carica Papaya Linn., ” Prac, Ind, 
8ei. Cong,, 1029, 240-241. 

BiswM, K., “Bud mutation in Ficus,*’ 
Nature, lf32, 130^ 780, 


century dawned. Korner, in his Natural 
Eitlory of Plants, gives a very full account 
of the matter, while recognition of the 
cause of fasciation has now become so much 
an item of popular information as to 
entitle its mention in Webster's Dictionary.” 
But laymen sometimes ascribe all sorts of 
explanation to a structure like that of 
“ Iland of a Qhost ” and it has been heard 
that they even go so far as to worship such 
a structure. Occasionally luminous fungi or 
bacteria emanating light from a log of 
rotten wood in a forest during the rains at 
night create similar surprise among villagers 
who consider them as a supernatural pheno- 
menon, The actual factors connected with. 
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the production of malformations such as 
fasciation, etc., have not so far been 
thoroughly investigated in spite of fair 
accumulation of literature on this subject. 
Btoker^^ rightly observes : A simple gall, 
such as that appearing on the oak, is due 
to insect injury to a diiferentiated tissue. 
Fasciation, which may bo looked upon as a 
compound bud, or cluster gall, ensues from 
an invasion of embryonic material. Thus 
the fasciation of Asparagus really extends 
upwards (with the growing tip), not down- 


wards. Excess of nourishment, as Mr. 
Mulligan surmises, has no connection what- 
ever with the malformation. Mechanical 
injury, whether accidental (as from the 
growth coining in contact with an obstruc- 
tion), or duo to voluntary trauma (such as 
pincliing out a growth) cannot cause fascia- 
tion, or anything resembling it, unless the 
wounds become infected. ” Perhaps detailed 
physiological, ecological and horticultural 
investigations may solve the problem in 
future. 


The Role of Silicon in Plant Nutrition. 

By A. Sreenivasan, m.a., 

Deparlmmi of Bioohemislry, Indian Institute of SHenre, Bangalore, 


TpVBR since Liebig first propounded his 
" ** mineral theory of plant nutrition 
( 1810 ), it has been generally recognised 
that certain elements like phosphorus, 
potassium, calcium, magnesium and iron are 
essential to perfect plant growth. During 
recent years, there has been increasing 
evidence to show th«*it minute quantities of 
certain other elements like boron, lluorine, 
iodine, silicon, aluminium, manganese and 
zinc are also necessary. The parts played 
by many of the above-mentioned elements 
in plant nutrition liave been more or less 
delined : those of others, especially that of 
silicon, are still comparatively obscure. 

That silicon is always present in plants 
and forms a considerable proportion of their 
ash constituents is well known (Wicke,' 
Hattensaur,- WollT,=‘ Oriiger* and others). 
Though the silicon content of dilTerent piirts, 
especially that of leaves, is extremely 
variable, from the merest traces to over 
80 per cent, of the total ash, still complete 
absence of that element is never observed. 

This very general presence of silicon led 
to the belief that it is an essential nutrient 
to most plants ; that it contributes to the 
stiffness of the tissues while its absence is 
the cause for the laying of crops after heavy 
rains. Later observations showed, however, 

Stoker, F., “Fasciation,” Gardener's Chronicle, 
1034,96, 43-44. 

1 Wicko, W., BoL ZeiU, 1862, 20, 76. 

* Hattensaur, G., Rer» der Kais. Akad, der 
■ Wiesenachaft, WUn, 1890, 09, IIB, 20. 

* Wolff, E.i Aachen-analysen, 1880. 

« CrQger, H., Bot. Zeit., 1857, 15, 281, 207. 


that it cannot be placed in the same category 
as phosphorus or potassium as essential 
elements of plant nutrition, for a number of 
investigators (Sachs,"’ Knop,'* .Todih,^ 
IfonneF and others) working with different 
plants succeeded in demonstrating that 
silica can be completely dispensed with and 
that successive generations of crops can be 
grown to maturity in culture solutions 
without any supply of silicon beyond that 
provided by the original seed. 

It is hardly likely, however, that a 
material which constitutes such a largo 
percentage of the mineral constituents can 
be wholly without any use in the economy 
of the plant. Experience has indeed taught 
agriculturists that silica-free plants are 
at a disadvantage compared with those 
grown with the normal supply of that 
element. The latter are able to withstand 
insect pests and fungus diseases to a greater 
extent than the former. 

WolIT and Kreuzhage" were probably the 
first to bring to light an entirely new aspect 
of the rfile of silicon in plant economy. 
Tliese authors grew oats in milture solutions, 
with and without silica, and noted that in 
the former case there was considerable 

Sachs, .T. von., Flora, 1862, 52; Bxper, 
I'hyahl., 1865, 150. 

« Ivnop, W., Landw, Verauchs-Stal,, 1862, 2, 
J8.>; 3, 176. 

7 Jodin, V., Ann, Agron,, 1883, 9, 385 ; CompL 
rend., 1881,97, 314. 

B TTonnol, Heberlandta toiaa. prakt. Untera., 
1877,2, 160. 

® Wolff, K., and Kreuzhoge, C., Landte, Vet- 
aucha-Stat., 1884,30, 161. 
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increase in the proportion of grains formed, > 
an effect precisely similar to that brought 
about by addition oE phosphoric acid. They 
concluded that the actions of silica and of 
phosphoric acid arc, in some way, related. 
This was supported by the field observations 
at Itothamsted where consistently increased 
yields were obtained on phospliorus deficient 
soil by the application of sodium silicate. 
After duo consideration of these results and 
observations made in the course of special 
series of water-culture experiments, Hall 
and Morison'*' concluded that the beneficial 
effect observed on fertilisation with silicate 
is due to increased assimilation of phospho- 
ric acid by the plant. They also adduced 
evidence to show that the related transfor- 
mations occur in the plant and not in the 
soil. Gregoire" grow barley to maturity in 
nutrient solution and fonnd that on addition 
of 0*3 per cent, of silicate, there was 
decided increase in the yield of dry matter. 
He concluded that the increase was largely 
due to the absorption of silica by the plants 
and its consequent utilisation in growth. 
More than 43-5 per cent, of the ash of the 
plants receiving silicate consisted of silica 
while only less than 5 per cent, of silica 
was present in the ash of the controls. 
Similarly, Jennings'^ found an increase of 
18-20 per cent, in the dry weight of wheat 
seedlings grown with 1 per cent, silica 
added to the nutrient solution and also an 
increase in the silica content of the plants. 

Shedd'" and Scliolleiibcrgcr*^ both observ- 
ed that the effect of silicates in increasing 
growth is particularly marked in the case 
of soils deficient in phosphates. Lemmer- 
inann and Wiessmann*'^ observed that even 
when no phosphate was added significant 
increase in crop y ield could be obtained by 
application of silicates. They concluded 
therefore that colloidal silica has a direct 
effect on plant growth and that it acts in 
cases of phosphate deficiency by virtue of 
its ability to partly replace the latter in the 
plant. The analytical results showed, on 
the other liand, that the favourable action 
of silica could be correlated with increased 

'Hall, A.r>., and Morison, G. 0. T., Proc. liau. 
Sue., iau», 77 B, 4 . 55 . 

• Grogoiro, A., Hull. Soc. Chim. Belg.^ 1911, 
25, ii, 85. 

.Tenningii, D. S., Soil Sci,, 1919, 7, 201. 

13 Shedd, O. M., ibid,, 1922, 14, 233. 

1* Scholl'snborgor, C. .T., ibid,, 1922, 14,347. 

1® Lemmermann, O., and Wiesamann, H., 
Z. Pflanx^ng., 1922, (A)l, 186. 
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assimilation of phosphoric acid by tjie plant 
(Lemmermann, Wiessmann and Sammett^^). 
Lemmermann therefore abandoned his 
earlier views and explained his results by 
the hypothesis that silica exerts a solvent 
action on the phosphates present in the soil 
and renders it more easily available to the 
plant. His conclusions were criticised by 
Duchon,^^ while Nanji and Shaw^” controvert- 
ed his hypothesis stating that if phosphoric 
acid be absent, but an abundant supply 
of silica bo available the latter should be 
able to take the place of phosphate without 
any detriment to growth ; that conditions 
which are favourable for the assimilation 
of silica, may oven suppress the intake of 
phosphoric acid, so that the supposition 
that in the absence of adequate supply of 
phosphoric acid silica has an indirect 
stimulating action on the plant is not 
borne out. 

I)ensch'° came to tlie conclusion that 
silica does not replace phosphoric acid but 
that soluble silicates induce better growth 
and greater intake of plant food from the 
soil. This was corroborated by Gile and 
Smith''^" who also found that silica greatly 
benefits the growth of plants receiving rock 
phosphate, presumably by increasing the 
quantity of phosphoric acid in solution. 
This benefit was not noticed when the more 
readily available acid phosphates wore used. 

Broncliley, Maskoll and Warington''*^ 
showed that- under controlled conditions in 
water cultures, soluble silicate had little 
effect on the growth of barley if phosphorus 
was also present, but in the absence of the 
latter, significant increase in dry weight was 
induced by the silicate. There was no 
indication of partial replacement of phospho- 
rus by sil’con. 

From a statistical analysis of the results 
on the Eothamsted continuous barley plots, 
Fisher'-’^ controverted the earlier conclusions 
of Hall and Morison {loc. ciL) and showed 
that the added silicate increased the total 
phosphoric aedd content of the produce 

1® Lemmermann, O., Wiessmann, IT., and 
Saxnmett, K., tdid., 1026, (A) 4, 266. 

Diichrm, Fr., ibid., 1925, (A) 4, 310. 

1® Nanji, D. R., and Shaw, W. 8., •/. Soc. Chem. 
Ind,, 1925,44, IT. 

1® Densch, A., Landw , Jahrh., 1924,60, 142. 

3® Gile, P. L., and Smith, J. G., J. Agrie, Res., 
1026,31, 247. 

31 Brenchley, W. K., Masked, E. J., and Waring- 
ton, K., Ann, App, Boil,, 1027, 14, 45. 

33 Fisher, B. J. Agric. Ret., 1020, 10 , 132. 
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to an e][^tent consistent with the increased 
yield. Others (Mango, Seki^^) have shown 
that addition of colloidal silica or silicates 
increases the efficiency of phosphates not 
only in phosphate deficient soils but also 
in soil or sand cultures containing useful 
quantities of that element. Avrheniiis^^ 
found no evidence to show that addition 
of silicate to nutrient solutions in sand 
cnltiires reduced the phosphate requirements 
of plants. Jensen and Lcsch'^^ also obtained 
benefits from colloidal silica in sand cultures 
only when phosphorus was added in a 
difficultly soluble form or in mixed fertilisers 
which tended to render the phosphate 
insoluble. 

A critical study of the literature would 
point to the following :—(l) Silicon 
may not bo essential to plant life in the 
sense that phosphorus is, but it has neverthe- 
less, a beneficial efTcct on plant growth and 
leads to increased crop yield. It enables 
the plant to withstand adverse climatic 
conditions and resist tlie attacks of fungi 
and insect pests. (2) Application of silicate 
facilitates better intake of pliosphoriis fmin 
cither soils wliich arc deficient in that cle- 
ment or mineral phosphates, wliieli are not 
readily available. When phosphorus is 
present in a soluble or, at any rate, readily 
available form the assimilation of the two 
elements seems to proceed independently 
of each other. (3) Silicon does not appear 
to be capable of wliolly substituting plios- 
phorus in plant economy but its ability to 
do so at least partially is still an open 
question. (I) The seat of interaction be- 
tween silicon and phosplioriis is not well 
defined but is probably in the soil. 

The original theory of WolIT and Krciiz- 
liage (loo. ciL)f is not tenable since all later 
work has showm that the extra phosphoric 
acid derived from the soil is itself sufficient 
to explain the greater yield without attri- 
buting to silica any specific action in econo- 
mising the phosphoric acid present therein. 
The view that silica can replace phosphoric 
acid was held by Gregoire {loc. ciL) and 
first put forward by Lommermann (who, 
however, modified it subsequently) and 
supported by Nanji and Shaw {loe, cit.) from 


** Mange, L., Z, Pflmiz. D&ng., 1928, (B) 8, 305. 
** Seki, S., (7.A., 1928,22, 2803. 

Arrhenius, O., Z, Pflanz, Diinj,, 1030, (A) 16 , 


** Jensen, W., and f^sch, W., ibid,, 1030, (A) 17, 


analyses of various cereal straws. This 
again is hardly tenable, for if the function 
of tlie silica is to replace phosphoric acid 
within the plant, the larger crop due to 
fertilising with silicates would not contain 
any greater amount of phosphoric acid, but 
the general growth of the plant as represent- 
ed by dry matter produced, or nitrogen 
assimilated, would be increased. Tn other 
words, the ratio of the pliosphoric acid to 
total dry matter and nitrogen would bo 
lowered in proportion to the increased 
growth. This is not, however, realised in 
practice as will be seen from the data of 
ITall and Morison (loc. ciL), Brenchloy, 
Masked and Warington (lor. ciL) and otliers 
which show that the ratio of phosphoric acid 
to nitrogen is generally raised by application* 
of silicate. Again the observations of 
Denscii {lor. eil), Gile and Smith (loc. ciL), 
Arrhenius (loc. nt.) and others lead to the 
conclusion that increased assimilation of 
silica does not enable the plant to got along 
with less phosplioric aedd and that the 
beneficial otTects of colloidal silica is observed 
only where phosplioms is })rcs(mt in insolu- 
ble or^ at any rate, difficultly soluble forms. 

That silicon acts as a plant stimulus 
facilitating better assimilation of phosphorus 
is the view hchboy Hall and Morison, who 
base tlieir conclusion on the observation 
that tlic sipplication of silicate lowers the 
proportion of phosphoric acid in the straw 
but raises it in the grain. Addition of 
siliea to the asli naturally reduces the 
percentage of otlier const ituents, while (as 
mentioned before) the increase in the propor- 
t ion of phospliate in tlie dry weiglit of the 
crop is alone sufficient to account for the 
increased yield in grain and straw witliout 
postulating the aid of any stimulus to plant 
growth. 

The nature of interaction between silicates 
and the soil and its bearing on the avail- 
ability of phosphorus have not yet been 
adequately studied. The analytical data 
obtained by Lemmermann, Wicssmann and 
Hammett {loc. cil.) would suggest that the 
assimilation of phosphoric acid by the plant 
is increased in presence of soluble silica ; 
that tlio latter exerts a solvent action on 
the phosphates present in the soil. Lem-, 
mcrmanii’s work consisted essentially of 
experiments in sand cultures and would 
therefore require repetition under field condi- 
tions before any definite conclusions can be 
drawn. Fisher’s analysis (loc. cil.) of the 
results on Hoosficld barley plots, while 
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showing that application of silicate increases 
the availability of phosphorus, still leaves 
the mechanism of phosphate dissolution 
unexplained. The experiments of Gile and 
Smith {loc, cit.) with rook phosphate and 
silica gel are not above criticism. Their 
pot-ciilturo experiments have not been 
suitably replicated. Although a study of 
the solubility of phosphates in presence of 
silica gel is of much scientific interest, it 
should be admitted that it cannot reproduce 
the changes that attend the application of a 
silicate to the soil. There is indeed consider- 
able evidence to show that the reactions 
taking place when a silicate is a<ldc<l to the 
soil may increase or decrease the elTicuoney 
of diil'eieiit phosphatic fertilisers and that 
tlieso reactions vary in dilTerent soils. FSven 
when a soluble phosphate is used, a part is 
fixed by the soil ami we are ignorant as to 
how much of the iixed phosphoric acid is 
available and how much unavailable. Similar 
reactions have, in the writer’s experience, 
been found to take place with regard to 
soluble silicates, so f.hat tlic extent to which 
a soluble silicate aids phosphorus resorption 
is bound to vary with the type of soil under 
study. 

It is possible that a p<art of the beneficial 
efiect of silicate is due to purely physical 
causes. In this connection it should be 
noted that Lommerrnann and Wiessmcanii 
(2oc. obtained beneficial elTects only with 
pure silica gel which is absorptively active, 
while kaolin, kieselgiihr, perrniitites and 
other silicious materials gave no increase. 
Keifenberg-^ found that it is possible to 
peptise finely ground crude phosphate by 
colloidal silica and to obtain soluble crude 
phosphate-silica sols. He attributed the 
increased assimilation of pliosphoric acid in 
presence of colloidal silica to the protective 
action of the latter which prevents the 
particles of crude phospliate from secondary 
(Aggregation and thus make them more 
easily available to the action of plant roots. 

The practical significance of silicate ferti- 
lisation in field practice is still rather ill- 
defined. Thus, it is not possible to state 
whether the saving that might result in 
regard to phosphatic or potassic fertilisers 
by judicious use of silicates would be an 
economic proposition. ^ ieklas, Schropp and 
Hock^** found tiiat a ^^silico-super- phosphate” 

. Reifenberg, A., ibid,, 19!10, (A) 17, 1. 

Nicklas, 11., Schiopp. W., and Hock, A., 
Arrh. Pflanz., 1932, 9A, 470. 


made by adding kieselguhr at one stage in 
the manufacture of super-phosphate showed 
some superiority over the ordinary commer- 
cial product. It is possible that some such 
process might ultimately offer a practical 
method of exploiting the beneficial effect of 
silicon in increasing the availability of soil 
phosphorus. 

Clothing is known regarding the possible 
beneficial ofTects of silica on soil constituents 
other than phosphates. Whether the pre- 
sence of a free supply of soluble silica enables 
the plant to repair any weak link in the 
chain of nutrition and get, as need bo, more 
nitrogen, phosphorus or potash from the 
soil or whether its beneficial elTcct is solely 
confined to phosphoric acid is yet to be 
elucidated. 

Although it is recognised that silicon 
toughens the tissues and makes the plant 
resistant to adverse climatic conditions, 
insect pests and fungus diseases, the mechan- 
ism of such action is still not properly under- 
stood. There is no doubt that this element 
which forms a high percentage of the mine- 
ral constituents of the plant fulfils certain 
important ecological functions. A fuller 
understanding of the rOle of silicon in plant 
growth and metabolism would be of consi- 
derable importance in agricultural and horti- 
cultural practice. 

The transformations of silicon in the 
swamp soil and their bearing on the nutri- 
tion of tlie rice plant will be of special 
interest because, of all grain crops, none is 
so rich in silicon as that plant. The straw 
and the husk are exceptionally rich and, 
indeed, as suggested by Nanji and Shaw 
(loc. cit.) the swamp conditions may offer 
special facilities for the dissolution and 
intake of <«ilica. No systematic work has, 
however, so far been carried out on this 
problem. It is well known that healthy 
development of the plant, satisfactory yield 
of paddy and rice of good quality can be 
obtained only wlien the swamp conditions 
are maintained and steady movement of 
water over the field is ensured : that even 
those varieties which are generally raised by 
dry cultivation give comparatively low 
yields and are of poor quality. The signi- 
ficance of this has so far remained obscure 
and indeed is rather puzzling when consider- 
ing that (a) the actual water requirements 
of the rice plant are not higher than those of 
most other crops, and (A) its root system, is 
essentially that of a land crop though with 
some adaptations for aquatic life. The 
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available evidence would suggest that the 
swamp soil conditions increase the availability 
of certain nutrients which arc not provided in 
sufficient quantities under conditions of dry 
cultivation. Further work is needed, however, 
to show whether the availability of silicon is 
increased under conditions of wet cultivation 
and whether tlio element thus assimilated 


plays any part, direct or indirect, in the 
nutrition of the rice plant. Kescarches on 
these and allied problems are already in pro- 
gress ill the laboratories of the Indian Insti- 
tute of Science and it is hoped that, before 
long, it will bo possible to throw some 
light on what has so far remained an enigma 
ill agricultural practice. 


Obituary. 

Dewan Bahadur K. Rangachari, M^A., L.T. (1868-1934). 


rpiIE death of Dewan Bahadur K. Eaiiga- 
chari, M.A., L.T., on May 10, lias 
removed • from the Indian scientific world 
an eminent Botanist, a keen Ethnographer 
and a venerable personality. 

lie was born in September 1S68 of very 
humble parentage, ijeft fatherless at an 
early age he had to fall on his own re- 
sourcefulness and pursued his studies with 
the help of fees earneil by giving private 
tuition to young school children, lie 
matriculated in 1885, passed his First Exami- 
nation in Arts in 1888 from the Madras 
Christian College and took his B.A. degree 
in 1890 from the Fachiappa’s College. With 
the help of a Government scholarship he 
studied in the Presidency College and took 
the degree of Master of Arts, taking a first 
class, lie then ([ualified for the <]egroe of 
Licentiate in Teaching and in 1895 startcid 
his career as Iloadfnaster of the Municipal 
High School, Anantapur. 

In March 1897 ho entered Government 
service as Herbarium Keeper at the Govern- 
ment Museum at Madras. He worked at 
the Museum for five years until in July 1902 
the teacdiing profession called him again 
and ho was appointed Senior Assistant 
Professor in Presidency College. In 1904 
he acted as Superintendent of Ethnograpliy 
for a year. His touch with the Museum 
and Ethnography crystalliseci into the 
seven sumptuous volumes on The Castes 
and Tribes of South India,” which Mr. Edgar 
Thurston and he published in 1909. Mr. 
Thurston became a Companion of the Order 
of the Indian Empire and Mr. Eangachari’s 
work was recognised by the Government of 
India with the title of Bai Bahadur in 1913. 

From October 1909 began his two-fold 
connection with the Agricultural College 
and Besearch Institute, Instructional 
and Systematic Botany. His appointment 
as Lecturing Botanist gave him ample 
3 


facilities for gathering data and perfecting 
a scries of text-books on Indian Botany 
suited to various standards. He was one. 
of the pioneers in this attempt at Indianis- 
ing Botany and of vornaciilarising the same. 
His name is predominant in the world of 
instruction in Indian plant life. He was a 
Fellow of the Madras University and his 
wide experience was sought after by other 
universities and institutions in the organi- 
sation of their studios. 

Mr. Bangachari was a great Systematic 
Botanist. As Herbarium Keeper at the 
Madras Museum, and later as Systematic 
Botanist in charge of the Coimbatore Her- 
barium ho had a good share in the accrual 
of the collections enshrined in tliat Herba- 
rium. which may now claim to be one of 
the best in India”. The rapid and repeated 
adflitions and the continuous consignments 
from it to Kew, rosulteil in Gamble's Flora 
of the Madras Frrsidenvif, a work which 
has so far run into 9 volumes. This Flora 
is in part a mute testimony to his colossal 
but unobtrusive energy. He helped a 
number of his colleagues, both European 
and Indian, in a characteristically quiet 
manner, often doing a considerable amount 
of sellicss work for them. He studied the 
history of weeds of arable lands and wrote 
a useful handbook on the same. In addi- 
tion to systematic work the Herbarium 
served as a clearing house for much botani- 
cal information of scientific and economic 
interest and many were the enquiries on 
which Mr. Bangachari threw helpful light. 

He wa!«. President of the Beetion of 
Botany in the 4th Indian Science Congress 
at Bangalore in 1917 and delivered an 
address on The Flora of the Tinnevelly 
Hills Tie was one of the Foundation 
Members of the Indian Botanical Bocict^ 
and was its President for the year 1922. 

Mr. Bangachari was a keen photographer 

f 
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and a soand mnsic critic. In the early decorated Dowan Bahadur. Attuned to 
days of the phonograph he was enthusiastic very active habits he continued to work 
in taking successful records of the songs of with his accustomed vigour until he broke 
the aboriginal tribes of the Nilgiris. down under the strain into final rest. 

In Juno 1918 he was promoted to the Simple in habits, warm in his emotions and 
Indian Agricultural Service, one of the eiicyelopjcdic in his equipment, his was a 
earliest to get this recognition. Tie retired a full and abiding greatness, 
from service in September 1023 and was 0. N. U. 

« « « 


V. Krishna Murti l 3 m» G.M.V.Ch LV.S. (1885-1934). 

W D regret to have to record tlie untimely relations and friends, of whom there arc 
death of M.K.By. V. Krishna Marti many, but also to the cause of Veterinary 
Iyer Avergal, G.M.V.C., I.V.S., on the 18th Science and Veterinary service. For had 
October 1934 at his residence in Parasu- he lived longer it is possible that' some, if 
wakam. Born in tlie year 1885 he received not all, of the results of his investigational 
the early education in the Kumbakonam experiments would have seen the light of 
College. He joined the Madras Veterinary day. Being the fruits of long years of 
College in 1906 and graduated from it with laborious work and study and vast experi- 
distinction in 1909. After a brief service ence they would have been of undoubted 
in the Civil Veterinary Department lie was value. If ho had boon spared some time 
appointed lecturer in the Madras Veterinary longer it is also possible that with his vast 
College in 1910. By dint of hanl work anil infliionce with the Oovernmont he might 
high ability he rose in service till he was have successfully championed the cause of 
promoted to the Indian Veterinary Service the subordinate service, 
in 1922. The Madras Veterinary College has lost 

Ho worked in several Indian laboratories in his death a most enorgotic, a well- 
and did much important work on nasal informed and impressive professor who can- 
granuloma and lymphangities of cattle, not bo easily replaced. 

That lie should have passed away so early 

in life is a serious loss not only to his S. D. Aohar. 

4i * * 


Sir Arthur Schuster (1851-1934). 

W E regret to record the death of Sir first one to Siam when he was only twonty- 
Arthiir Schuster, f.r.h., the eminent four years of age and the others in Colorado, 
physicist, on Sunday, October 14, at his Bgypt and West Indies. After his retirement 
home. Born on 12th September 1851, he from the Professorship in 1907, he took a keen 
was appointed Professor of Applied interest in the establishment of co-operation 
Mathematics in 1881 and was subsequently in Science and assumed an active part in 
appointed Langwerthy Professor of Physics the International Association of Academies 
at Owen's College, Manchester. He took an and the International Research Council 
active part in four eclipse expeditions, the founded after the Great War. 
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Letters to tiie Editor. 


Ground-absorption of Wireless Waves and 
the Electrical Conductivity of the Earth. 

According to Van der Pol,^ Sommcrfeld’s 
value of flat-ground ” attenuation can bo 
obtained from the formula : 


. 24 0-3p 


1-p 1 0-6p“ 

where p is Sornmerfeld's ^‘numerical dis- 
tance If d is the actual distance in kilo- 


metres from tlie transmitter {d > > A), a the 
electrical conductivity of the ground in 
e.m.u. and A the wave-length in km., it 
can bo shown that the numerical distance 


is given by 


P (1(7 A* 


provided wave-length is not too short (A > 
200 m.) and the ground conductivity not too 


poor. 

The formula is valid within a few per cent, 
for values of p up to 50. 

l)y applying this formula to the radio- 
iield-strength measurements round the 
various transmitting stations, we have 
obtained the following values of the elTec- 
tive conductivity of the earth for some of 
the metropolitan cities in a few directions : 


flcld strength at any longer distance d. 
This ratio plotted against distance d in 
a given direction gives the attenuation 
curve for that direction. Taking two points 
on this curve or is calculated. It is expected 
that this calculated value of the earth-con- 
ductivity over metropolitan areas will be 
smaller than the actual value of the same, 
for attenuation of wireless waves in big 
cities is usually larger than in open 
countries duo to energy-losses in large 
structures, buildings, etc. 

For open countries^ the value of land 
conductivity is of the order of 10'*'* e.m.u. 
(see Pol, T. L. Eckersley, Dellinger and 
Corbcillor'). 

It is curious that the open-country values 
of a obtained from fleld-strength data are 
decidedly larger than those obtained by 
direct experiments with soil which agree on 
the otlier hand with the city- values of or 
given in the table. For Da vent ry and 
Cambridge specimens of soil, for example, 
Ifatcliffe and White s'* values of o under nor- 
mal moisture conditions are 4-5 x lO’*'* and 
2-0 X 10'*^ e.m u. respeedively (A -• 300 m.). 
Oiir own measurements also by tlie method 
of llateliiTo and White with specimens of 


Cities 

Directions 

Calcutta 

North-East 

(A = 370 m.) 

South 

London 

North 

, (A 300 in.) 

South 

Now York 

A 

(A = 102 m.) 

» 

0 (hilly) 

Wantiinn^on 

A 

(A ... 400 m.) 

B 


8-18 km. 
0 - 10 km. 

0 — 20 km. 

0 - 20 km. 

a ~ 0 krii. 
8 — 10 kni. 

1 - 2 km. 

0 20 km. 

0 — 20 km. 


(7 in e.m.u. 

Itoinnrks 

2.<M) X 10-« 

1 

From Kakshit’s fleld-.iitren:'th 

6-00 X 10-“ 

data,8 

l.SO X 10-“ 

From Ihirfhld and MiiniHA’s data.^ 

l-SO X l0-“ 


2.00 X in-“ 

From Down and flillett's flehl- 

8-00 X l0-“ 

striuigth da(!i.* 

0*80 X IO-“ 


2.80 X 10-“ 

Ditto. 

1.05 X 111-“ 



In computing the above values of u, wo 
take the attenuation factor cciual to 

Tjl 

where is the value of the field- 

strength at a distance which is so near 
the transmitter that there is no perceptible 
ground absorption and E is the value of 


Dacca soil yielded a value equal to 2*2 x 10"^* 
e.m.u. for A ~ 181-5 m. The percentage of 
moisture to dry soil by wmght is about 
20 on the average. For moderately damp 
land,” Strutt’s^ value of ct is 5 x 10'** 
e.m.u. (frequency = 2 x 10'* cycles/scc.). 
Eccent measurements of Smith-Eose’* give 


* Van der Pol, Exp. Wirel^s & W.E,, Oct. 1930. 

* H. Kakshit, Phil. Mag., Jan. 10.31. 

^ BaHleld and Munro, Exp. Wireless db W.E., 
1028^20. * 

* Sown end dfllett, Proc. l.H,E.^ Aug. 1024, 


® Pol, Eckoivley, Dellinger and Corbcillcr, 
Proc. I.R.E., July 1033. 

^ -Eatcliffe and VVhit<c, Phil Mag., Oct. 1030. 

^ Htnitt, Exp. Wireless & W.E., Jan. 1031. 

» 9niith.-Rose, Pfoc. Roy. Soc, May 1033, 
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higher values of a which, however, agree 
with the average open-country value obtain- 
ed from field-strength data. For example, 
(7 = 1 X 10’^® o.m.u. when the moisture 
content of tlie Tcddiiigton soil is 20 per cent. 

Emphasis should not, however, bo laid on 
these comparisons. There are uncertainties 
in the soil conditions, viz.^ nature of the 
ingredients, moisture-content, vegetation on 
the surface, etc. Besides, it should be 
remembered that Bommerfeld’s formula is 
applicable to vertical dipole aerials. The 
application of this formula to tlie field- 
strength data obtained with a transmitting 
aerial wiiich gives directional elTcct cannot 
therefore bo expected to give a corrc('.t 
estimate of a. Again, the length and the 
lay-out of the aerial may at times consider- 
ably aiTect the attenuation of wireless 
waves from which the elTectivo conductivity 
of the earth is calculated. If the asrial be 
an inclined multi-pole serial, a part of the 
waves may bo concentrated upwards. The 
old transmitting aerial of our wireless labota- 
tory may be mentioned in this connection. 
The lead-in wire from the horizontal part of 
the aeriai wire was very much inclined to the 
vertical and the total length from tlie insu- 
lated end of tlie aerial to the earth-point 
was about a third of the radiated wave-length. 
The voltage antinode was at the insulated 
end and a node somewhere down on the 
lead-in wire. Electrical oscillations could 
evidently take place between one part of tlie 
aerial to another in a slanting direction 
causing thereby a conccntr<ation of waves 
upwards. As a consequence, we” obtained 
a high value of attenuation in the city of 
Dacca. 

Attention should therefore bo directed to 
the transmitting aerial in order to got a 
correct estimate of a by the application of 
iSommerfeld's theory of ground absorption to 
radio-field-strength data. 

iS. ft. Khastgiu. 

Wireless Laboratory, 

Dacca University, 

October IS, W3k 


The Arc Spectrum of Selenium. 

In a recent paper,* the authors have 
published a set of energy levels newly found 
out in Sel, in the course of an extensive 


* Chowdhuri and Khastgir, Ind, Jour. PAys., 8 , 
Part V. 

* Proc. Roy. Soo,, (A), 1934, 14S, 695. 


investigation on the spectrum of Selenium. 
Some of those levels were arbitrarily desig- 
nated by the symbols a, b, etc., A. In the 
light of the (unpublished) results obtained 
by one of the writers (S.G.K.)t on the arc 
spectrum of Tellurium, it is possible, by a 
comparison of these two spectra, to make 
the following delinite assignment of four of 
the above levels of Sel, thus : 


Level Designation ^ 

Level Value 

Old 

New 

Sul 

Tel 

/ 

r>8(‘D) 

13379 

14071 

9 

“D. 

13357 

13923 

A 


1.3316 

13S10 

e 

‘D, 

15183 

15553 


The correspomling levels identified in 'Pel 
are also included for comparison in the 
above table. It will be seen that both in 
Sol and Tel, the ”D term is partially 
inverted although in Sfj: it is normal and 
further the term is deeper than the ^D, 
of this conliguration. 

K. K. Kao. 

S. G. KttlSlINAMUttrY. 

Andhra IJnivoisity, 

Waltair, 

October 2H, 1934. 

An X-Ray Investigation of the Crystals of 
M-Azotoluene. 

Tiiid crystals of m-azotolueno have been 
studied by the rotation method and the 
following values have been found for the 
dimensions of the unit cell: — 
a -= U-88 A, b -= 13-75 A, c -= 7-52 A. 
Thus a ; A : c = 0-8581 : 1 : 0-5469. 

This is in good agreement with the ratio 
determined by the crystallographors (a:b:e 
=0 • 8556 : 1 : 0 - 5 138 .§ The crystals belong 
to the rhombic bipyramidal class. $ The 
observed halvings show that (hoi) pianos are 


t Curf. ScL, 1933, 2, 210; see also Bartclt, 
Zeito. f. Phya., 1034, 88, 522. 
t Frerichs, Zeita.f. Phya., 1933, 80, 156. 

§ Grdth, Vol. 5, p, 00. « 

0 GrOth, loc, cU^ 



November 1934 ] OVMENT SCIENCE 


halved when h is odd and (hko) are halved 
when k is odd, and that the crystals belong 
to the space group The number of 

asymmetric molecules required by the space 
group is eight while that calculated from the 
above dimensions of the unit cell and the 
density of the crystals, which was found to 
bo 1-05, is four. This indicates that the 
molecules possess an element of symmetry 
which may bo a centre of symmetry, or a 
dyad axis perpendicular to (OUl; or a plane 
parallel to (100). Further work on the 
complete elucidation of the structure is 
being undertaken. 

M. Prasad. 

P. IT. Dalal. 

Chemical Laboratories, 

Koyal Institute of Science, 

Bombay, 

October 1034, 


Vitamin C in Indian Food-StufTs. 

We have lately been engaged in a systema- 
tic investigation of the ascorbic acid 
contents of various Indian food-stulTs, 
especially fruits, by the technique of Karris 
and Bay,^ slightly rnodilied by the intro- 
duction of glacial acetic aci<l to the solution 
of 2 : G-dichlorophcnol-indophenol before 
titration against the trichloroacetic acid 
extracts of the food-stuffs.’* Figures are 
given below in mg. ascorbic achl per 
gramme of the fresh edible material. More 
than 30 food-stuiTs have thus been studied, 
and, of these, the guava, the mango (fangra 
variety) and the lichi appear to bo the 
richest sources, containing 1*04, 0-09 and 
0-48 mg. ascorbic acid respectively. The 
diucrent varieties of the mango, detthi, fozli 
and langra, differ markedly in their ascor- 
bic acid contents, containing 0 -.22, 0*1 and 
0-34 mg. ascorbic acid (see also Guha and 
Chakra vorty'*). 

The ascorbic acid content of kancha-mung 
{Phaseolus mungo) is increased 7-8 times by 
germination, calculated on the basis of dry 
weight. Parallel estimations by biological 
and chemical methods indicate that trichloro- 
acetic acid docs not completely extract 


C/. Astbury and Yardlcy, Phil, Trans,, 1924, 
224, 221. 

^ Harris and Kay, Blochem, J., 1933, 27, 303. 

> Guha and Ghosh, Carr. ScL, 1934, 2, 390. 

* Guha and Chakra vorty, Ind, J, Med, Res.^ 
1033, 20, 1045. 
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the Vitamin 0 of germinated mung (see also 
Johnson^}. 

The mango (deshi variety, obtained from 
a particular tree) has been found to contain 
0*1, 0-05 and 0-2 mg. ascorbic acid at the 
bud, green and ripe stages respectively. 
The values for the guava obtained from one 
tree at the bud and green stages of develop- 
ment are 0-41 and 0-28 respectively. It 
would seem, therefore, that the process of 
development of these fruits, unlike that of 
germination of the seed, involves a progres- 
sive reduction in the ascorbic acid content. 

B C. Guha. 

A. K. Ghosh. 

B iochem ical Labora to ry , 

Bengal Ohemical & 

Pharmaceutical Works, Ltd. 

Calcutta, 

November 3, 1934, 


A Note on the Changes in the Physical 
and Chemical Characteristics of the Blood Sera 
of Opium Addicts. 

Initiation into the opium habit is generally 
found to take place with a view to relievo 
some mental or physical pains and also 
ceitain other ailments siudi as diarrhma, etc. 
Tn such cases of physical troubles people 
really find some relief, specially in the 
beginning, but this gradually develops into 
a habit which it is dilUcult to get rid of. 
The synipfonis attending the withdrawal of 
the habit are (^.xtremely painful since it 
sometimes ends in complete bioakdown or 
even collapse on the part of the addict. 
Pierce and Plant's observations^ on the 
dilution of blood on addiction as well as 
Barbour, TIunter ami Richey’s corroborating 
observations- from a study of the specific 
gravity of the whole blood serve as clues to 
some real cdiangcs in the blood of the 
addicts. ITcnderson ami Haggard’s'^ obser- 
vation on the increase of carbon dioxide 
tension is also very interesting from this 
point of view. The disturbance in the 
water-balance of the system consecpient 
upon the withdrawal of the habit lias been 
regarded by Itowntree as a condition some- 
what allied to water poisoning. From those 

* Johnson, Riochem, J„ 1933,27. 1942. 

' Pharmtcol, and Exp, Therap,^ 1928, 33, 
359. 

» Ibid,, 1929,36, 251. 

3 J. Biol, Cheni,, 1916, 33, 333. 
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considerations the present work was under- 
taken with a view to find out any changes 
in physico-chemical properties or in the 
protein fraction of the blood sera of the 
opium addicts as commonly found in India, 
since physico-chemical properties and 
proteins are known to be responsible for 
many apparent changes of the blood. 

From a study of 125 .opiuin addicts the 
following observations were made. The pH 
in all the ciises is found to be near the lower 
limit of the normal Indian subjects while 
the buffer action seems to be considerably 
lowered. These facts arc most probably the 
necessary outcome of the increased carbon 
dioxide tension and diminished alkaline 
reserve as observcid by various workers 
(Henderson and Haggard,* Cobet, and Bar- 
bour, Hunter and Bichey**). The diminished 
viscosity and an increased surface tension of 
the blood sera point to an increase in the 
fluid content while the slight increase in 
viscosity of tlic whole blood wdiich corrobo- 
rates similar observations of 8ollier^ may bo 
duo to a change in the fluid content of the 
red cells. As to the protein changes in the 
blood sera, the albumin fraction which has 
been found to increase above its normal 
value is probably lesponsiblo for the 
disturbance in tlio water balance which was 
up till now supposed to be due to a variety 
of causes, like disturbances in fat metabolism, 
etc. Another important observation is the 
inercaso in the cuglobiilin content of the 
sera which probably accounts for the 
nervous symptoms owing to a drainage of 
lecithin from the nerve eelis to form an 
increased amount of eiiglobuliu as observed 
in those cases. Tiie pseiidoglobnlin and the 
total proteins have been found to decrease 
below their normal values, the former to a 
greater extent than the latter. These 
protein changes appear to bo of considerable 
interest from tlio point of view of the 
TeshulHing of the lecithin distribution. The 
field work done in this direction corroborates 
these observations inasmuch as diets rich in 
phosphates are found to annul the physical 
and mental degenerations to a very great 
extent. 

Further work along this direction is in 
progress specially with respect to tlie fat 
metabolism in the system of the addicts. 


4 Loc. cit, 

B Biochehi. J.. 1923, 2, 137, 67. 
* hoc, cit. 

V J. d. med. d., Paris, 30, 875. 
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since fat is known to have important effect 
upon the water retention in the system and 
being itself the glyceryl ester of fatty acids is 
closely related to the glycerophosphates on 
whose metabolism it exerts an influence. 
These findings may possibly have some 
important bearing upon the pathology and 
treatment of opium habitues. 

K. N. CrroPRA. 

8. N. Ml7KllEIl.II. 

Department of Pharmacology, 

8chool of Tropical Medicine, 

Calcutta. 

October 19, mi. 


Apple Rot caused by Fusarium mmiili forme 
Sheldon. 

The writer (collected a number of Fusaria 
growing saprophytically. Amongst these 
F. viride (Lechm.) Wr. re-named as F. solani 
var. medium Wr. proved to bo a new wonnd 
parasite of potato tubers.^ Bacteria- free, 
single-spore cultures of another species, viz., 
F. monilijorme 8heldon, kindly identified 
by Dr. Wollenweber, were inoculated into 
both tile hill and the Kashmir " 
varieties of apples. The Kashmir ” apple 
differs from the other in being elongated in 
the vertical or blossom axis, sweeter, less 
acidic and brighter in colour. Inoculations 
were made by the method devised by 
Granger and Horno^ and used by Mittor and 
Tandon,'' with a minor change in the substi- 
ti:Mon of a straight 
needle in place of the 
^ usual liookcd one. The 

inoculated apples as well 
! as the controls were left 

undisturbed for ,35 days 
at room temperature 
^ W (19-5’’ 22.8°C.). Both 

Fig. 1 . varieties of apples 

were infected (Fig. 1) 
and the average damage done was 22-01%. 
F. monili forme was re- isolated in a pure 
form from the diseased parts of each apple 
while the controls remained licalthy. As far 
as the author, is able to ascertain there has 
been no previous record of F. moniliforme 
Bhcldon as showing any parasitic activity on 
apples. F. camptoceras, F, eemilectum, F. 
semiteelum var. majus and F. divereieporum 


^ Mitra, Anil, Nature, 1934, 133 , 67. 

> Granger and Horne, Anrh Bot,, 1924, 38, 212. 

> Mittor and Tandon, Jour. Ind. Bot. -Soe,, 
1929, 8, 212. 


ANNUAL TABLES OP CONSTANTS (aTc) 

AMD MUIEUCAL DATA, CHDIICAl, PBTSICAl, HOLOGICAl AND lECBNOMCICAL 

PnbUslMd mder the’pitrouie of the htomatioittl Cooidl of Sdeitific Union and of the 
International Union of Choniitrjr 

The A T c publish from 1910, the whole numerical documentation 
1st Series: Volumes Ito V (1910-1922) and Index 
2nd .. VI to IX (1923-1929) 

In course of preparation: Volume X (1930), Volume XI (1931-1933) and 
Index of the second soies (Volumes VI to X). 

FOR SPECIALISTS: The Committee publishes also separate reprints of the 
chapters stated below. 

Special Price for the Readers of “CURRENT SCIENCE” 

Reprints of Volumes VIH and IX (1927-1928-1929) 

SPECTROSCOPY (Emission and Absorption Spectra, Elcctroinagnelo optics, Raman 
PlfTect, etc.) — Edited by Dr. Bruningliaus (Paris), V. Henri (Ijiege), Prof. Wolfers 
(Alger), pp, 1397. Price, Bound £2-11. 

ELECTRICITY, MA(a(ETISM & ELECTROCHEMISTRY— Edited by P. Auger (Paris), 
(J. Foex & L. Neel (Strasbourg), N. Marinesco (Pari.s), Sclinorf (I.ausanne), Thon 
(Paris), Wolfers (Alger), pp. 503. Price, Bound £ 1-14. 

RADIOACTIVITY— Edited by Mme. Joliot Curie (Institut du Radium) (Paris), pp. 22. 

Price, Bound £ (Ml. 

CRYSTALLOGRAPHY, MINERALOGY, STRUCTURES-Kdited by Prof. Niggli (Zurich), 
Brandenbcrger (Zurich), Mathieu (Paris), pp. 223. Price, Bound £ 0-17. 

BIOLOGY— Edited by Prof. E. Terroine (Strasbourg) & Dr. Janot (Paris), pp. 141. 

Price, Bound £ 0-16. 

ENGINEERING ft METALLURGY— Edited by L. Descroix (Paris), pp. 250. 

Price, Bound £ 1-1. 

COLLOIDS, ADSORPTION— Edited by G.Genin (Paris), pp. 154. Price, Bound £ 0-15. 

RADIO-ELECTRICITT— PIdited by M. Mesny, pp. 18. Price, Bound £ 0-5. 

PHOTOGRAPHY— Edited by W. Clark (Rochester) & L. P. CTerc (Paris), pp. 32. 

Price, Bound £ 0-8. 

GEO-PHYSICS— Edited by M. C. Maurain (Paris),' E. Brazier (Paris), L. Eble (Paris), 
H. Labrouste, E. Salles (Paris), pp. 95. Price, Bound £ 0-9. 

COMBUSTION AND DETONATION IN GASEOUS MIXTURE-F^ited by M. Laffitc (Nancy), 
pp. 22. Bound £ p-5. 

The tame reprints from previous Volumes can be obtained AT VERY LOW PRICE. 

For Orders and Enquiries, please apply directly to the General 
Secretary of the Committee : 

DR. CH. MARIE, 9, Rue de Bagneux, PARIS (VI") 



Dr. GAEDE’S high speed rotary oil pumps 

FOR RESEARCH. INDUSTRY AND ALL LABORATORY WORK 



Highest Vacuum obtainable— Strong in Construction— Easy and Simple Working 

and Efficient Service- 

Can operate both as Suction and Pressure Pump 

ParUculn-rB and prices from: 

THE ANDHRA SCIENTIFIC COMPANY 

MASULIPATAM (S. INDIA) 



WATER JET PUMPS 


AUMeUl. 
Hifb Speed. 
Easy CleaBHf. 
Snell Water 


Will work at 
li 



Molt Uiefal 
for cfery 
Label atery. 


Particulars and Prices from : 

THE ANDHRA SaENTIFIC Co. 

MASUUPATAM (S. India) 


BACK NUMBERS 

OF THE 

BIOCHEMICAL JOURNAL 

Vol. 15 (1921) to Vol. 18 (1924). . .. Bound. 
Vol. 19 (1925) to Vol. 27 (1933). .Unbound. 
Index to Vols. 11 to 20. 

Price Ro. BOO or near offer 

Apply to: 

"B. J.”, Cjo. 

"CURRENT SCIENCE” 



November . 1934 ] 


CURRENT SCIENCE 


SUPPLEMENT TO “CURRENT SCIENCE”. 


Reviews. 


Nature and IjIre. By Alfred North 
Whitehead. (Cambridge. Printed by W. 
Lewis, M.A., at the University Press, 1931, 
pp. 96.) Price 3s. 6d. net. 

Brilliant scholarship adorns the pages 
of this little book. It comprises two lectures 
wliich the author delivered before the 
University of Chicago in October 1933 and 
the University possesses copyright in the 
United States of America. Dr. A. N. 
Wiiitohead has attempted in those two 
lectures to correlate the World of Science 
with the worlds of religion, art, letters and 
morality with the object of establishing 
that Nature itself has processes, goals, 
beauty and values. 

Descartes' iniluence upon European 
thought was profound and continued for 
the last two ceiiturios. His bifurcation of 
Nature into matter and mind has raised 
intricate problems in science. As to its 
elTect on philo.sophy. Professor Whitehead 
writes as follows : 

“The seventpenth century had Anally produced 
aschemo of HcientiAc Uiou{;ht framed by iuaUic> 
maliouinH for tho use of iiialhomniicians.. ..The 
cuurinous success of the sciontiAc abstractions, 
yielding on tlio ono hand mnUer with its ftitnpie 
loealion in space and time, on the otlipr hand 
mind, perceiving, sufTering, rna.soning but not 
interfering, lias foisted on to pliilo.sophy the task 
of accepting tlicni as tlio most concrete ivndoring 
of fact. Thcrciby modern philosophy has hp.cn 
ruined. There are tlic dualists, who accept matter 
and mind as on equal basis, and the two varieties 
of monists, those who put mind inside matter 
and those who pub matter inside mind. But this 
Juggling with abstractions can never overcome 
the inherent confusion introduced hy the ascrip- 
tion of misplaced concreteness to the scientiAc 
scheme of the seventeenth century.” 

Thoso thoughts find a fuller exposition 
in “Nature and Life”. The main doctrine 
of Professor Whitehead is that neither 
physical Nature nor life can be understood 
unless we fuse them together as essential 
factors in the composition of “really real” 
things whoso interconnections and individual 
characters constitute the universe. The 
modern conception of matter and mind is 
that they, in their ultimate analysis, are 
imperceivable ; we only pereeive relations 
or events. The “ mind ” is conceived as an 
extended, immaterial thinking entity. If 

life “ were defined as a “ spatio-temporal ” 


process, the definition of “ matter ” cannot 
be fundamentally diilcront. Our notion 
of “ soul ”, “ life ” and “ mind ” must at all 
times, whatever may be the progress of 
ScientiAc analysis and philosophic thought, 
remain vague, rniicli more vague than 
our idea of “matter”. Consciousness 
both of self and of “relations” and 
“ events ”, — a distinctive property of 
life, — is far too elusive. Its power and 
characteristics seem to be limited, however, ' 
by “ mind through which it functions. 
Thoso are problems which have perplexed 
the scientists and pliilosopliors. 

This little book is an able exposition of 
the doctrine of realism and is a 
most stimulating contribution to modern 
philosophy. 

Life AND Livixo : A Short Stouv for 
Children. By K. P. Phillips, M.A.,D.Sc., 
P.R.S. (S.Afr.). (L. Reeve & Co., Ltd., 
Lloyds Bank Buildings, Ashford, Kent, 
England, pp. xiv h i 52, 1933.) 

This book is worthy to bo read not only 
by children hut also by the educated adults. 
It is true that the book is intended 
to be an elementary treatise on Biology, 
but the amount of information contained 
in it is surprisingly full and varied. Every 
pupil in the Tfigh School ought to possess 
a copy of it and we have no doubt that ho 
or she will read it with profit, diligence 
and enthusiasm. 

It is obvious that every person ought to 
know something about the fundamental 
facts and phenomena of life which will 
give him an insight into his position in the 
scheme of things and on which the art of 
living depends. Children should at an 
early stage bo introduced to the truth 
about life and about themselves. The book 
is written in a way that any parent who 
is himself intelligent and resourceful, can 
hold talks with his children on problems 
of sex, population, heredity and other 
topics of great social and scientiAc interest 
and about which there is any amount of 
senseless prudery. 

There are twenty-two chapters. The 
topics have been carefully chosen and 
treated with ^roat clearness and accuracy. 
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OhaptoTS X£X and XX deal with tho 
teachings of the groat prophets and of 
religion. We cannot go through life like 
perpetual blisters and religious ideal is 
something worth living for. The world 
around iinpr'csses on the mind of children 
with wonder, awe and mystery and later 
in the course of proper scientific education, 
they are bound to discover law, order and 
directiveness in tho phenomena and pro- 
cesses which it is the purpose of their 
studies to explain and elucidate. If a 
sciontific outlook is indispensable to every 
educated citizen for discharging his civic 
duties, a religious spirit is equally neces- 
sary for his right conduct in social relations. 
The steadying influence of discipline which 
religion (not dogmas) imparts to character, 
is still the pivot of all human institutions, 
and its educational value is not to be 
minimised. Chapter XXf is devoted to the 
consideration of moral conduct. Of course 
the moral sense is capable of being deve- 
loped through scientific instruction, but for 
its consolidation, the assistance of religion 
may also be invoked. The earlier chapters 
treat of tho fundamental facts of biology 
in a simple and clear style. 

Tho book is a chaste one. Every boy 
and girl ought to read it. Most of the 
illustrations are self-explanatory and vivid. 
The book is to be provided with an index 
which it lacks for the present. 

Early FouiiRUNNKRS of Man: A Morpho- 
logical STUDV op THR KVOMJl’fONAUV 
Origin of the Primates. Uy W. E. Lo 
Qros Clark. (Hailliere Tindall and Cox, 7 & 8 
Henrietta street, Go vent Garden, London, 
pp. xvi 1-28S, 1931.) Price 1.5s. net. 

Zoologists and physical anthropologists 
will find this book invaluable in the study 
of the evolution of the primates as offering 
an estimate of tho real position of man in 
the zoological scale. Wo can hardly form a 
correct concept of man's phylogenetic origin, 
without a proper perspective of tho evolu- 
tionary development of the whole order of 
primates. While there is a general accept- 
ance of the thesis that man is descended 
from some lower forms of life, there is by no 
moans unanimity of agreement among 
biologists as to the exact line by which ho 
attained his present status. Any comparison 
with the higher apes will only reveal simi- 
larities of anatomical structures which alone 
will be inadequate for establishing liuman 
phylogenesis, fgr they represent the 
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culminating points of the divergent trends 
of tho evolutionary process. The question of 
relationship of man and his precise position 
in tho giOup of primates is to bo investigated 
from tho standpoint of the evolutionary 
development of the primates as a whole. 
The evidence in favour of genetic relation- 
ship is derived from the investigation of tho 
data obtained from anatomical, palseontologi- 
cal and embryological researches and tho 
book under review deals mainly with the 
morphological aspects of tho study. The 
evidence which paLcontology and embryology 
offer, though in tho present case it may not 
be abundant, throws clearer light on the 
actual lines along which evolutionary 
development has progressed. At present wo 
have to rely more on the evidence furnished 
by comparative anatomy of the existing 
forms and also of the fossil remains recently 
discovered. 

In tho scheme of classification adopted by 
the zoologists, man is placed at the head of 
the sub-order Anthropoidea, whiidi is 
distinguished by a definite assemblage of 
characteristics such as a capacious skull, 
the forward i>o.sition of tho eyes, the mobility 
of the facial muscles, the use of fore-limbs 
as a grasping organ, flat nails on the pha- 
langes and the absence of muffle. Tho 
family Hominidie is closely allied to the 
family Simiidae which includes the tailless 
apes. The structure of the human body is 
fundamentally like that of tho higher apes 
and there is hardly any detail of structure 
in human anatomy that is not represented 
in tho latter, although tho assumption of an 
erect posture by man has resulted in 
characteristic specialisations of the pelvis 
and viscera, tho fore-limbs and tho foot. 
The brain ” is tlie most exclusive possession 
of man, exceeding in relative bulk that of 
any ape and in function surpasses them all. 
Still, the structural and functional relation- 
ships are all parallel. The book is devoted 
to a critical examination of the evidence of 
skull, teeth, limbs, brain, sensory organs, 
alimentary system and reprofluctivo organs. 
Chapter X deals with tho relationships of 
the inscctivora with primates. The tree 
shrews (Tupaioidea) in many of their features 
resemble the primitive primates so closely 
that some zoologists have deemed it legiti- 
mate to remove tho family Tupaiidae from 
the group Inscctivora and include it among 
the primates. In view of tho increasing 
bias in favour of such an inclusion, the book 
dovotes considerable space to examine the 
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anatomical evidence for such a procedure. 
This evidence leads to the conclusion that 
the tree shrews are more primitive than even 
Prosimiae, but on the other hand if tlic fossil 
forms are taken into account especially with 
reference to Anagale, Plesiadapids and the 
early Nolharetinaej it becomes evident that 
the structural gaps of the existing forms 
vanish. The last chapter, of the book on the 
Evolutionary Radiations of the Primates 
deals with the problem of the degree of 
parallel development undergone by the 
various groups of primates after their early 
evolutionary segregation and separation 
from the common parent-stem. Tn this 
chapter the evidence of the various anatomi- 
cal systems are collated and synthesised in 
order to provide a comprehensive picture of 
the phylogenetic liistory of the primates. 
The phylogeny of the primates commencing 
in an ancestral form of lemuroid typo, has 
diverged along four or live lines of evolu- 
tionary development, culminating at succes- 
sive levels in the modern lemurs, Tarsius, 
Platyrrhine and Oatarrhirie monkeys, 
anthropoid apes and man. The living 
members of each group must be recognised 
as the few survivals of a whole series of 
evolutionary radiations which diverged from 
the beginning from a generalised stock of 
placental mammals, and wliich developed 
evolutionary potentialities of their own in 
diverse directions. 

This book is undoubtedly a valuable 
contribution. Tt gives us a clear and 
comprehensive account of the recent 
researches into tlie comparative anatomy 
and palaeontological materials of tlie 
primates. Zoologists and Physical Anthro- 
pologists will find in the book a mass of 
information arranged in a cogent and logical 
fashion, which they will have to search 
otherwise, among original papers, scattered 
in a number of journals and magazines. As 
usual, bibliographies are given at the end of 
each chapter. Le (Iros Clark undertook a 
great. task and deserves warm congratula- 
tions on its successful and satisfactory 
termination. 

The Causes of Evolution. By J. B. 8. 
Haldane, F.R.8. (Longmans, Green & Co., 
London, New York, Toronto, 1932, pp. 215.) 
Price 7s. 6d. net. 

The book is based on a series of six endow- 
ment lectures delivered in January 1931 at 
the Prifysgol Oymm, Aberystwyth, founded 
B 


by the munificence of the Davies family. 
One of the conditions of the endowment is 
that the substance of the lectures is to be 
published in book form. Professor Haldane 
devoted tlicse lectures to “ A Re-examina- 
tion of Darwinism”. In the preface to the 
book, the author advises readers who are 
not acquainted with the general principles 
of biology to skip slightly over Chapters 
TI and HI which give a comprehensive 
summary of the rec(mt developments in 
the field of genetics which he uses in support 
of his argument; and the mathematical 
interpretation of the problems of variation 
contained in the appendix will appeal only 
to a limited section of biologists. The greater 
part of the approach to the subject is through- 
the mathematical route and the use of cal- 
culus is becoming increasingly indispensable 
for obtaining a clear concept of the possibi- 
lities and direction of variation and the limits 
of their inheritance. Tt is, however, dilHcult 
to suppose that the rigorous quantitative 
methods of l.he physical sciences are suitable 
for r(‘8cai*chcs in biology, <%ven in the case of 
genetics. Within recent times the statistical 
and metrical methods have been employed 
witli considerable success in the elucidation 
of the obscure problems of heredity. The 
results can be measured. The causes are 
brought under experimental control. They 
give us an insight into the processes taking 
place in Nature and, in some measure, the 
extent and character of dilTerentiation can be 
predicted. The application of mathcfnatics 
to biological investigations first iiitrodiiced by 
Pearson and his colleagues has tended on the 
whole to become more general as a conveni- 
ent and useful method in dealing with the 
numerous data on the inheritance of structu- 
ral variations and other continually varying 
characters of organisms. 

Tn view of the persistent and voluminous 
criticism to which tlie Theory of Natural 
Selection has been subjected since its defi- 
nite formulation, it is not surprising if a 
few biologists and the educated public have 
lost faith in it. Since the days of Darwin 
and Wallace, great changes have occurred. 
The increasing perfection of microscopic 
technique, the establishment of new schools 
of biology, the accumulation of more precise 
data furnished by researches in Palaeonto- 
logy, comparative anatomy and embryology 
and the formulation of fresh causes of evolu- 
tion, must be partly responsible for unsettl- 
ing the confidence of biologists in Darwin- 
ism. Tho evidence from palseontology and 



IV 


CURRENT SCIENCE 


[November 1934 


from modern rare species is often contra- 
dictory. The Geological record must natu- 
rally bo imperfect, for tlic species rare in 
their own day have not probably left any 
traces behind them. Moreover, plants do not 
provide satisfactory evidence of perfectly 
continuous evolution. 

The introductory part of tlie book gives a 
frank and faithful account of the present 
position of Darwinism together with an 
exposition of the evidences and causes which 
have been advanced as tlie result of modern 
investigations both in its support and refu- 
tation. TJiis preliminary survey renders the 
ground clear for an impartial estimate of 
the facts. In the subsequent cliapters, the 
following questions are answered : What is 
the nature of lieritable dilTerences within a 
species? Are the diiTerencos between species 
of tlic same or of a dilTeient character i 
Does Selection really occur in Nature? If so, 
will it account for the formation of species ? 
Must we allow for other causes of evolution- 
ary change ?’* Finally, after surveying the 
process of evolution, the author proceeds to 
ask what judgment we have to make about 
it. Is it good or ba<l, beaui.iful or ugly, 
directed or undirected f” Such questions 
have a pliilosophical flavour and the answers 
may not come within the province of science. 
But the interests of the society are largely 
concerned with the answers to such ques- 
tions. 

The author occupies a position different 
from that of speculative and experimental 
biologists and can write on the subject of 
natural selection with authority which does 
not belong to the latter, for he is One of 
the three people who know that most about 
its mathematical theory Apparently out 
of consideration for his less mathematical 
brethren, the mathematical theory of natural 
selection is treated in the Appendix and 
printed in small type ; but the passion for 
mathematics is so irrepressible, that in 
practically every chapter, the reader is 
treated to mild doses. The second chapter 
of the book dealing with variation within a 
species gives an Illuminating summaiy of all 
the cases of inheritable factors duo to Plas- 
mon, Mendel ism (single and several genes 
and their order in a chromosome) and the 
addition of one or more wliole sets of chro- 
mosomes. All hereditary differences which 
have been investigated fall under one or the 
other of these categories. The new genes 
themselves arise from time to time by a 
process called mutation whose importance 


for any account of evolution is clear. It 
enables us to escape from the impasse of the 
pure lino. Many of these facts which have 
been added to our knowledge by experi- 
mental biologists were unknown to Darwin. 
The general conclusion is that interspecific 
diiTerences are of the same nature as inter- 
varietal. The latter are duo to a few genes 
with relatively large effects and rarely are 
due to diiterences involving whole chromo- 
somes. The reverse is true of differences 
between species. The present position is 
that we know and can say more about Evo- 
lution than was possible in the days of Dar- 
win and further progress in our knowledge 
depends upon the accumulation of facts 
concerning variation and selection. 

The book is a clear and logical exposition 
of the possible causes of Evolution, and few 
can wish for a better book. The outlook is 
fresh. The use of technical terms is limited, 
without sacrilicing the sense. The thoughts 
are pregnant and stimulating. The book 
will always rank as one of the first-rate 
contributions to the large body of literature 
on evolutionary biology. 

Tur Book of SciKNTrFic DrscovRUv: ITow 
SCIRNOR HAS AIDRD IIUMAri WRLFAUR. By 
D. M. Turner, with a Forewonl by Professor 
Charles Singer. (George (1. Ilarrap & Co., 
Ltd., London, Bombay and Sydney, 1933, 
pp. 259.) Price 7s. 6d. net. 

All human institutions, like organisms, 
have a life- cycle and their progress and 
enlightenment at any stage of their history 
must be a measure of the scientific knowledge 
attained by their members. Science is part 
of the structure of the modern society and 
the acliiovemcnts of the former are the 
decorations of the latter. So great are the 
changes in the daily life of man that he has 
scarcely time to adjust himself to the new 
conditions. 

Tlie history of the achievoinents of science 
and their incessant application to the practi- 
cal needs of society must bo fascinating. 
Dr. Turner has, in this book, traced the 
progress of science, in its relations to social 
change and in relation to human welfare. 
She tells of Leonardo da Vinci and Galileo, 
whoso work commenced a now epoch in 
experimental science. Harvey and his work 
and the age of Newton are reviewed. The 
introduction of steam power, the industrial 
revolution, the effect of science on social 
conditions, the development of the know- 
ledge about electricity, the. j:esearebes in 
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medical and social sciences and the steps 
taken to usher in the modern scientific 
results are treated fully and clearly. 

We can understand the spirit and the 
outlook of science only when we are acquaint- 
ed with the evolutionary history of its 
output. Scientific knowledge cannot get 
away from traditions. If science has pro- 
gressed far more rapidly than any other body 
of knowledge, it is all the more reason fur a 
scicntiQc worker to be acquainted with 
something of the conditions of its change 
and development. Tliere are fourteen 
chapters in tlie book. (Commencing with 
the characteristics of mediieval thought and 
tlie early alchemists, the reader is taken to 
the different phases of the development of 
scientific knowledge till in the final chapter 
he is told of the position that science 
occupies in our life to-day. A survey of the 
era of progress has an interest and educative 
value of its own. The subject-matter is 
treated in such a way tliat any cliapter can 
be studied independent ly of others and yet 
all the topics wlien read together fit into one 
another so as to form a homogeneous unitary 
picture. 

A book of this description is indispensable 
to students of science. The knowledge that 
is imparted in the schools and colleges in the 
name of science is neither inspiring nor 
interesting. It lacks the historical back- 
ground so necessary for a proper appreciation 
of the pioneer work that has preceded. 
15omo of the original drawings of tlie anato- 
mical preparations of early scientists like 
liconardo, Vcsalius and Ifarvey are given as 
also of the early apparsitus used by them. 
There is liberal education in this book. 

Thk Romance of Research. By L. V. 
Redman and A. V. If. Mory. (The Williams 
and Wilkins Company, Baltimore, in co- 
operation with the Century of Progress 
Exposition, pp. x-f 119 ) Price SI* 00. 

Tlie authors have tried to place before 
the general reader a lucid exposition of the 
way in which man has acquired mastery 
over the forces of Nature. A perusal of the 
book cannot fail to produce in the mind of 
the public a deep sense of gratitude to those 
scientists who have by their patient 
indnstiy and research contributed to the 
material progress of the society. It is true 
that there is many a slip between the 
successful discovery of a principle and the 
practical application of it to the industries. 
Perkins was no doubt the first to 


the potentialities of coal, but it was reserved 
for the German chemists to extend and 
exploit his discoveries for the manufacture 
of the by-products which have profoundly 
altered the completion of industries. In 
Beckland wo have the case of discovery 
again of a principle, but it was reserved to 
him to utilise it for the practical problems. 

Tlie book gives a picture of the progress 
of civilisation through scientific research ; 
and the latter must necessarily include an 
account of the method, development and 
achievements of scientific workers. This 
account is spread over twelve chapters. 
The greatest lesson which the book sets 
out to emphasise is that the period of indus- 
trial and economic depression is precisely 
the time when greater investment of money 
is urgently required to promote fresh 
scientific research so that the now knowledge 
might be utilised for establishing new indus- 
tries and strengthening the old. This lesson 
like most lessons in life is difficult to absorb. 
To students of general science, the book fur- 
nishes a historical background which will 
amplify and render clear the knowledge 
of text-books. They will welcome the book 
as a useful addition for supplementing their 
knowledge of stdentific methodology. The 
general reader will fiiid in the book both 
interest and profit. The progress of science 
is romantic. It is full of thrills, disappoint- 
ments and achievements. The contribution 
of science to the cultivation of intellect 
is great, but its contribution to the building 
up of the present-dcay civilisation is greater. 
The book records the impressive march of 
human needs and their supply, hand in liand. 
To a reflective philosophic mind, the thought 
“ whither are we tending” must naturally 
occur after the perusal of the book. The 
book is at once refreshing and stimulating. 


Ocean Waves and Kindred Geophysical 
Phenomena. By Vaughan Cornish with 
Additional Notes by Harold Jeffreys. (Cam- 
bridge, at the University Press, pp. xv+159.) 
Price lOs. net. 

The book represents the fruits of what one 
may call the labour of love. Dr. Vaughan 
Cornish wont far and wide in quest of his 
material and he has summarised his observa- 
tions in these words, I have never again 
had a house with such a view as that from 
my former home on the cliff, but I have 
compensations in the memory of many 
wonderful sights of storms at sea ; of snow 
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waves moving in ghostly procession across 
the Canadian Prairie ; of sand waves, rank 
behind rank, driven by the desert wind ; of 
the onset of tlic tidal boro in the Severn 
and the Trent, and of Leaping waves in the 
Rapids of Niagara. These phenomena are 
essentially hydrodynamical and therefore 
part of Physics. For a proper understanding 
of the subject, the facts collected by Dr. 
Cornish need to be examined both from tlie 
observational and from the mathematical 
standpoint. No other previous worker has 
gatlier(}.d material so extensive and varied as 
Dr. Cornisli has obtained on the subject and 
in the cdiapters contributed by him he makes 
a- number of remarks on the theoretical 
considerations, both quantitative and quali- 
tative. The Additional Notes provided by 
Dr. Harold Jeffreys of St. John’s College, 
(Cambridge, are intended to supplement the 
work of Dr. Cornish an<l their interest to 
navigators, engineers and physicists in 
general must be obvious. 

The first chapter of the book commences 
with a description of the stormy weather 
which overtook the ocean in December 1911 
and from tiie promenade deck on board the 
Liner ** Egypt” the author calculated the 
theoretical wave-length and the speed of tlie 
waves and the relation of the latter to the 
velocity of the wind, from the ‘‘period” 
time interval between successive wave crests, 
by the application of the well-known for- 
mula. He found that when the sea was 
heaving heavily, the theoretical wave-length 
for the period of 13 -5 seconds, was 931 feet 
and speed of the swell being 17*125 miles. 
This chapter discusses how to determine the 
height of ocean waves from ships on their 
course, the sea room required for the full 
development of waves, the steepness of 
waves on oceans, inland seas and lakes, and 
concludes with an account of the reaction of 
ocean swell upon the wind. A practical 
point affecting meteorological records is 
indicated as arising from tlie observations, 
viz.9 the direction of the curl on tlie waves 
or in other words, tlieir direction of breaking, 
is in fact the resultant of wave and swell, 
sO'that the general run of the waves provides 
a more reliable index of the direction of the 
wind. The second and third chapters deal 
with waves in sand and snow formed and 
propelled by wind and current, and tidal 
bores and other progressive waves in rivers. 

The book will always be found invaluable 
to navigators, Royal Marine Engineers, 
meteorologists and students of Physics. It 


is eminently readable and the subject-mattpr 
is treated in a simple and elegant style. The 
illustrations are superb. There is a short 
selected list of original contributions by the 
author upon waves and allied phenomena. 

Gkooraphy op North America. By George 
J. Miller and Alrnon E. Parkins. (John 
Wiley & Sons, New York, Inc., Chapman & 
Hall, Ltd., London, 1931, pp. xviii+621.) 
Price 28s. net. 

We have before us a typical text-book, 
beautifully illustrated and attractively got, 
up. Every geographical topic is adequately 
treated and every aspect of human problem 
is considered from the standpoint of the 
environmental factors and resources avail- 
able for promoting its expansion. 

The history of the remarkable develop- 
ment of North America since its occupation 
by the white man must always form an 
extremely remarkable chapter of the general 
progress of human civilisation. The 
commanding position wliich the wealth of 
the natural resources of this great continent 
has given to its people in the international, 
political and social attairs of the world is 
likely to become greater in the future, in 
consequence of tlie increasing exploitation 
of the means for its augmentation. The 
potentialities of North America are almost 
limitless and the genius of the Americans 
for their utilisation is also equally great. 
The whole theme of the book is how the 
colonisation of America stimulated the 
natural desires and ambitions of tlie early 
occupants and how they made use of the 
assets of the now country. The outcomes 
of such endeavours must be naturally 
reflected in the social, political and econo- 
mic orgvuisations of the people and the 
history of these institutions forms an 
interesting chapter of the book. 

The population problem of North Amerioa 
has a peculiar interest. There is the indige- 
nous civilisation super-imposed by a more 
virile European culture and a large body of 
imported negroes with the consequential 
hybrid population. Questions such as the 
rights and obligations of citizenship and 
acquisition of property, which must emerge 
in an acute form sooner or later, have to be 
foreseen and answered in a manner which 
would avoid ugly developments. The 
greatest density of population is in the bolt 
connecting Boston and Pennsylvania through 
New York— a strip of country where the 
conditions are highly favourable for man 
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to make a living through coiniuerce, manu- 
facture and transportation and financial 
transactions. Since 1930, the population 
curve is on the horizontal and restriction of 
growth is due to the general practice of 
birth-control methods. Whether limited 
population is a mark of national prosperity 
is a question which each country must 
answer, though it is true that the fitness of 
a continent is best measured by the number 
of people it can support. Theoretically it is 
true that the population growth should not 
exceed the limits of the sustenance power 
of the country, but have we any reason fo 
think that our improvements liave reached 
a stage beyond which they cannot proceed ? 
The checking of soil erosion, careful selec- 
tion of seed, the adaptation of crop to soil 
and climate, the breeding of new varieties 
of crops, the introduction of new plants, 
better methods of tillage, the improved 
methods of tlie application of manures and 
fertilisers, the proper and adequate supply 
of water for irrigation, the improved 
methods of cattle-rearing, poultry and ]>ig 
farming and the exploitation of fisheries 
must provi(U) work, food and habitation for 
the overflow of population from the 
industrial and manufacturing centres. 

The book is a fine example of what 
geographical treatises ought to bo. Kvery 
topic is discussed adequately and critically 
and every chapter concludes with a set of 
stimulating questions, problems and exer- 
cises. A complete list of reference books 
for library work is given for the students. 
Politicians and economists will find in this 
book as much guidance in national planning 
as students of Geography will find matter 
for obtaining a conspectus of the amazingly 
intricate problems of tlie T^orth American 
continent. 


Prit^ciplks of Human Geography, lly 
Ellsworth Huntington and Siiinnor W. 
Crushing. (John Wiley & Sons, New York, 
Inc., Chapman & Hall, Ltd., London, 19.*U, 
pp. xxii+453.) Price 18s. 6d. net-. 

The recent reforms introduced into the 
methods of teaching geography in tlie 
^hools and Colleges necessitate the pub- 
lication of text-books with a wider outlook 
on the different principles, and Messrs. 
Chapman & Hall have ]iiodncod an 
excellent series of geographical treatises. 
We accord them a cordial welcome. The 
principal feature of these books is that 
at the end of every chapter, questions, 


exorcises and problems are proposed, which 
vary in difhculty and in subject-matter, 
some being pliysiographic, some economic 
or historical and many anthropogcographic. 
The main advantage of siicli graded exer- 
cises is that the teacher and the students 
have a wide range of choice suited to their 
ability and interests. Most of the problems 
are apjilieable to countries other than those 
treated in the text- books. The knowledge 
of the local region, to wliich the problems 
are in the first instance to be applied, will 
furnish the ba(*kground .against the under- 
standing of the remotest x>art8 of the world, 
will become increasingly clear. The 
exhaustive list of reference works given in 
the book will be an inducerueiit both to 
the teacher and the students to obtain 
additional information in working out tho 
exercises such as are intended to be solved 
by the co-oi)erative eiTort of a group of 
XJiipils and the teacher. 

The provinct*. of human geography is 
very wide. It includes a description of 
tho appearani^e, dress, manners, food, 
pastimes, occupations, dwellings, economic 
and social organisations, public institutions, 
government, religion, ediic.ation and cul- 
tural history of tho x>eox)Ie of the world. They 
iliffer widely. It must be an interesting study 
to discover the causes which have produced 
wide dilTerences in the civilisation, cfllciency 
and progressivencss of tlio people. Every 
one of tliese problems suggests numerous 
subsidiary subjects for study and investi- 
gation. 

'riie first part of tho book dealing with 
man's relation to x>l‘y<)k$al environment 
gives an itloa of the scope of the enquiry 
attempted by the authors and is intended 
to serve as a gener.nil introduction to tho 
siicc.ecding parts. As an illustration of tho 
problem in Human Geography the Khirghiz 
noin.ads of Central Asia are described in 
the preliminary section, which is a typical 
case of Kogrogatioii ” or ‘h'solation ” of a 
sniali body of people wlio liave reached a 
stage of exhaustion of adaptive potentialities 
and unless they come in contact with the 
more civilised nations, arc bound to become 
extinct amidst their inhospitable surround- 
ings. The history of these semi-civilised 
Xieoplo is an excellent chapter in biology. 
Whether the influence of tho environment 
is favourable or prejudicial to the growth 
of new civilisations in isolated territories, 
must depend both upon the community 
settling on them and on the natural 
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resonrces and assets of the lands. To the 
Papuans the message of the Niagara Falls 
must always remain subconscious ; the 
genius of the Scotchman cannot transform 
the Kalahari desert into an earthly paradise. 
The offlciency of man in conjunction 
with good geognipliical surroundings de- 
termines his progress. The decline and 
extinction of the great historiciil civili- 
sations are due to the causes which 
led to the disappearance of the races 
of gigantic creatures which at one time 
dominated tlie earth's surface. Just as 
the wlieels of the railway coaches arc 
tested at important stations, as to their 
soundness for undertaking the forward 
journey, so the civilised nations liave to 
pause at important stages of their industrial 
progress, to test their adaptive potentialities 
in case of a sudden crash in their artificial 
environment. 

The subject-matter of the book is wide 
and varied. It is adapted for the use of 
junior students as well as for the more 
exacting requirements of senior scholars. 
Interesting and important problems are 
prescribed for additional work. Students 
of Biology and Anthropology will undoubt- 
edly prolit by a perusal of the book. No 
person can follow intelligently the topical 
events discussed in the daily newspapers, 
if geograph ice'll knowlctlge cioes not form 
part of his mental equipment. Ocogrsiphical 
works of tliis kind must have a great 
humanising influence, their message extends 
beyond instructing the intellect. 

Tkrtiaiiy Faunas ; A Text-Hook for 
Oilfield Pal.tsontologists and Students 
OP Geology, Vol. II. The Sequence of 
Tertiary Faunas. By A. Morley Davies. 
(Messrs. Thomas Murby & Co., 1 Fleet 
Lane, JT.C. 1, London, 1931, pp. vi+235.J 
Price 15*. net. 

This book is the outcome of the needs of 
the students of Oil Technology of the Boyal 
School of Mines for whom the author was 
required to organise a special course in 
Palaeontology, and it deals with the 
succession of the Tertiary Faunas in all parts 
of the world. It is well known that the oil 
supply of the world is derived from the 
tertiary formations and a complete know- 
ledge of these rocks and their fossil contents 
must be an indispensable part of the equip- 
ment of the OilPiold Geologist. However, 
the usefulness of the book is not restricted 
to oil-prospectors. To tlio geologists and 


all students of Palaeontology, the book is 
equally important. 

The author’s intention was to publish his 
work on Tertiary faunas in two volumes. 
The first volume was to deal with the 
systematic portion of the subject, providing 
descriptions of all groups forming the 
assemblage of fossils peculiar to this epoch. 
The publication of volume I is delayed and 
the publishers hope to issue it towards the 
end of the year. 

The author in his work on ‘‘ An Introduc- 
tion to Palajontology ” introduces the 
students who have to study the subject 
as a self-contained unit, to the general 
facts, problems and results of this branch 
of science. The type-study system followed 
by this book gives the reader a full account 
of the common species from which he 
proceeds to obtain a general idea of the 
characters and range of variation of the 
group to whicli tlic particular species belongs. 
A knowledge of the outline of the subject 
is a necessary condition precedent for the 
study of Prof. Davies’ work on the Sequence 
of Tertiary Faunas. 

Pala'ontology is generally considoi'cd by 
students duller than even Mathematics. 
Evoking interest in either of those subjects 
lies in the mode of handling and presenting 
its contents. Palscoiitology in its general 
aspects dealing with the distribution and 
migration of animal groups, the conditions 
under which they nourished or became 
extinct, the signifies. ice of tliom in relation 
to the process of evolution and the correla- 
tion of geological formations in dilTcrent 
regions aiid the former distribution of land 
and sea, provides us with a picture of the 
world that has passed away. 

In Europe the upper reaches of the 
Cretaceous rocks are separated from 'the 
Eocene formation by an abrupt gap. The 
faunas of the latter are strikingly different 
from the groups occurring in the earlier 
deposits and the abrupt change is noticeable 
in the almost complete disappearance of the 
genera and species characteristic of the 
Cretaceous ■ period. In India the Tertiary 
era is not only of interest in respect of the 
successive faunas, but also in regard to the 
physical history of the entire sub-continent 
including the Himalayas. It is usually held 
that towards the close of the Cretaceous, a 
largo part of the Indian peninsula witnessed 
a scries of eruptions, spreading lava and 
pyroclastic materials over an area of 200,000 
square miles having a maximum thickness 
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of 10,000 feet. From a study of the petro- 
logical and mineral characters of these rocks 
known as the Deccan Traps which overlie 
tlie Bagh beds and Lamcta scries, their age 
is regarded as not older than the Cenomanian 
stage of the Upper Cretaceous, and not much 
younger than the Danian stage of the 
topmost Cretaceous. Rut recently the 
evidence afforded by the Fossils, tends to 
show tliat the Deccan Traps cannot be older 
than Eocene and it is presumed that they 
owe their origin to the great earth niove- 
’ ments which overtook India at the beginning 
of the Eocene period which resulted in the 
breaking up and submergence of the Gonfl- 
wana continent and the uplift of the sea 
deposits into the Himalayas. 

The book under review devotes very little 
spsice to the history of the Tertiary Fauna 
of India and is almost exclusively oecupied 
with that of the continent of Europe with 
such references to other land areas as may 
be necessary to give the students a conspec- 
tus of this most interesting epoch of the 
earth’s history. No episode in that history 
is more dramatic than the rapid evolution 
in India of a most varied population of the 
dilTorent orders of mammals between the 
Mid-Miocene and Pliocene, usually known 
as the Riwalik system. On page 201 of the 
book, the term “Riwalik Hills" is just 
mentioned in connection with tlio Tlipparian 
fauna of the Potian. 

As a text-book for oil-field palaeontologists, 
the book servers its purpose admirably and 
oven students of general geology will lind it 
a useful guide in their studies of detailed 
Palaiontoiogy. Within the limits prescribed 
by the author and the circle of students 
whom his work is intended to benolit, the 
• book is certainly useful. It will be a welcome 
addition to general paleontological literature. 

Students requiring more detailed informa- 
tion on subjects treated in the book and 
what is not fully treated, are provided with 
a complete list of reference works. The 
usefulness of the book is further enlianced 
by tables of approximate correlation of the 
Lower and Upper Tertiary formations and 
the principal mammalian faunas of Older 
and Newer Tertiaries. The mass of informa- 
tion contained in the book is its chief value. 

Principles op Animal Biology. By A. 
Franklin Shull with the collaboration of 
George B. Larue and Alexander O. Buthven. 
(McGraw Hill Rook Company, Inc., New 


York and London, 1934, pp. xiv -1-100.) 
Price 21s, net. 

The fourth edition of Professor A. F. 
Shull’s book is the outcome of tlie rapid 
changes taking place within recent years 
both in the content and the methods of 
exposition of Zoology. The subject has 
acquired a distinct human bias; expori- 
niental methods of research are increasingly 
adopted, and the study of behaviour has 
assumed a great importance. The changes 
in the method of approach to the zoological 
problems are more pronounced in America 
than in Ruropo. Wo have a great body 
of observational and theoretical facts in 
the new departments of knowledge such as 
ecology, genetics, and cytology of which 
there is an adequate treatment in tlio book. 

The first chapter gives an account of the 
growth of biological science frrun the days 
of the early Greek philosophers, and traces 
the converging lines of the contributions 
which have rendered biology seemingly a 
composite science. The constituent parts 
overlap and thus give a unitary outlook 
to the subject. Their methods of study 
may dilTer; but all investigations ulti- 
mately tend to an elucidation of the pheno- 
mena of life and its evolutionary potentia- 
lities. A sketch of the life of the great 
biologists provides the necessary historical 
and philosophical backgrcuind so necessary 
for the cultural value of scieutific training. 
In tlie third chapter the shident is intro- 
duced to the study of the elementary 
chemistry in its relation to Biology and 
this equipiiumt of knowledge in a sister 
science is indispensable to an understanding 
of the operations of the cells. Then wo 
have a series of chapters dealing with tho 
organisation of cells and their constitution 
in the metazoa, their histology, physiology 
and reproduction. Tho chapter on genetics 
Is accompanied by a number of interesting 
problems, and in tho chapter on taxonomy, 
the requirements of a genetic elassidcatioii 
and biogenetic law are briefly discussed. 
Chapter XVII is devoted to the exposition 
of ecological problems and 1 he appendix to 
this chapter gives a synopsis of commu- 
nities adopted by a Committee of the 
Ecological Society of America. The suc- 
ceeding chapters on geographical distribu- 
tion, fossil animals, modification of species 
are treated with reference to recent develop- 
ments in each of these subjects. 

The book supplies a distinct want. It 
is a valuable text-book. No pains have 
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been spared by the authors in earefully 
planning the siibjeet-matter and presenting 
it in an easy and attractive manner. Of 
the many good features of the book, special 
mention is to bo made of the profuse 
illustrations, the problems and exercises for 
further study, a list of rerereiiee books, and 
an explanatory glossary of technical terms. 
The coinprehensivo and lucid presentation 
of the whole subject-matter must bo the 
chief recommendation of the book whicli 
wo hope will be used in all the Colleges 
where biology forms part of tlie University 
course of studies. 

Thk Dinosaurs: A Short TTistouy of a 
Grkat Croup of Extinct Dkpitles. By 
W. Swinton. (Thomas Murby & Co., 1 Fleet 
Lane, B. C. 1, London. 19.‘11, pp. xiH-721.) 

Oencrally speaking the history of reptiles 
is interesting as furnishing evidence of the 
reptilian ancestry of the higher forms such 
as the birds and mammals ; and that of the 
Dinosaurs is fascinating as giving us an 
insight into the enormous size and com- 
plexity of tliose forms which at one time 
dominated the earth’s surface. These ter- 
rible animals attained apparently a point 
of development at which they must have 
lost elasticity and power of adaptation to the 
new conditions introduced by the Tertiary 
ora, with the consequence that tlieir entire 
race became extinct. However, during the 
period of their maximum development, they 
had dilTerentiated in a number of ways for 
the diverse modes of existence and the 
climatic conditions under which they 
lived. 

The Mesozoic epoch, aiso known as the 
Ago of Reptiles on account of the preponde- 
rance of these animals, witnGsse<l the com- 
ing into existence of a bewildering variety 
of these creatures which dominated every 
sphere of life. Among the land nqitiles of 
that age those wliich had adopted a mode 
of life suitable for existence on trees, in 
swamps, fertile plains and sandy tracts, 
are generally included in the group known 
as dinosaurs. The group is divided into two 
main* orders on the basis of the elements 
comprising the hip girdle; the saumchia 
including the carnivorous and herbivorous 
forms and ornillmchia comprising only plant- 
eaters. They lived within the period which 
commencing with the middle Trias ended 
with the Upper Cretaceous and consequently 
the diphyletic origin of Dinosaurs is postu- 
lated. Among the primitive ancestors from 
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which other reptiles, contemporaneous with 
Dinosaurs, Ornithischia, Saurischia, ptoro- 
dactyles, crocodiles and birds seem to have 
had their origin. The early members of 
dinosaiiria possessed a great evolutionary 
potentiality and this impetus of forward 
movement manifested in the appearance of 
the carnivorous (Theropoda), the amphibious 
(Bauropoda) and the beaked and the 
armoured forms (Orthopoda). The physical 
and biological characters of the world in 
which these reptiles moved and had their 
being, were far dilTorent from the distribution 
of land and water and the fauna to-day, 
and these conditions provided them with 
suflicient supply of food and suitable climate. 
With the disappearance of these reptiles, 
the aspect and the contents of the world 
have changed aud have tended to assume 
the present day characteristics. 

The book gives an excellent and complete 
picture of the origin, the anatomy and the 
general habits of these extinct Reptiles which 
both the amateur naturalist and the expert 
palaeontologist will And interesting. It is a 
valuable addition to our palaeontological 
literature. It is difllciilt to write a book on 
what is usually considered as an uninterest- 
ing branch of knowledge, which will be read 
with pleasure and profit aiid the author 
deserves congratulations on successfully 
accomplisliing a task seemingly impossible. 
The illustrations are beautiful and the text 
figures are clear and helpful in understanding 
the anatomical features of the animals which 
form the subject of an indispensable course 
of palaeontological studies. At the end of 
eacli chapter is given a complete list of 
references. In Appendix A is given a 
list of British dinosaurs only, but as the 
book attempts to deal with tiie group as a 
whole, one might wish for a fuller list of 
dinosaurs in the schematic form in which 
the British forms are represented. In 
Appendix B we have an explanatory glossary 
of all the scientific and technical terms used 
in the text, and this must be of invaluable 
help to all readers who are not familiar 
with scientific- terms. The study of those 
animals is rendered complete by the inclusion 
of a chapter on the diseases from which 
they sufTored, the causes which lead to the 
disappearance of the entire group, their 
homes, haunts and habits and the zoological 
and geological importance of their study. 
The dinosaurs have a message even to the 
mining and civil engineers whose interests 
have not boon forgotten by the i^utbor, 
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Wo have read this book with gonuino 
interest and profit and we have every reason 
to' hope tliat other readers will find butli 
in its perusal. This is one of those scientific 
works which every man who claims to be 
cultured must possess and peruse. 


The Ecolooy op Animals. By Charles 
Elton. (Methuen & Co., Ltd., 86, Essex 
Street, W. 0. London. 1938, pp. 87.) Price 
3s. 6d. net. 

The Oxford School of Ecology has popu- 
larised the subject and its influence is great. 
Sooner or later it is bound to form part of 
the systematic course of biology and to- 
gether with the stiuly of the behaviour of 
organisms, the two branches of knowledge, 
it is hoped, will impart, a now outlook 
and significaneo to tlio teaching of general 
Zoology. The ecological study refers to tlio 
relation of the organisms to the environ- 
ment, the inter-relations of animals, their 
population, general liabits, migration, food 
and enemies and there are three methods 
of approach, viz,j Held observation, experi- 
mentation, and nomenclature. The points 
of contact which ecology makes with other 
subjects are taxonomy, morphology and 
comparative anatomy. The study of animal 
behaviour, on the other hand, leads to com- 
parative psychology and the action of 
physical limiting factors requiring a know- 
ledge of physiology. 

The British and American Ecological 
Societies have organised surveys and have 
defined conirniinitios. They were prima- 
rily undertaken in connection with 
^.gricultural research. The importance of 
plant q.nd animal organisms in relation 
to soil fertility is a matter of common 
knowledge which has been greatly system- 
atised and enlarged by ecological reseandies. 
From the point of view of developing marine 
forest and other resources, comprehensive 
ecological surveys have still to bo organ- 
ised and there are gaps in our knowledge 
of the number and variety of animals in grass 
moors, hedgerows, swamps, sand-dunes, 
ponds and hill streams, still to be bridged. 
There are other economic problems which 
fall within tlie province of ecological investi- 
gations, such as the diseases of man ; those 
relating to useful land prodiice, fisheries 
including whale fisheries; conservation of 
useful mammals and birds. Apart from the 
interest which such studies have on the 
general health and well-being of man and the 
expansion and prosperity of his industrial 


organisations, the future of ecology as 
the accurate study of natural history is 
bound up with the phiiiiiing of educational 
courses for rural and urban schools. 

This little manual provides the reader 
with a general knowledge of the scope of 
this interesting branch of natural history 
in all its aspects. Tlie book is a good addi- 
tion to biological literature and students 
in schools and colh^ges studying biology 
will hud it an excellent manual. Its useful- 
ness to the practical agriculturists, to 
stiidenls of mediciiu; and forestry is equally 
great. There is a sidectcd list of reference 
works to which readers wishing for more 
detailed information than is provided in the 
book itself, may refer. The book maintains 
the high traditions of tlie Methuen Biologi- 
cal Series. 

Xatuki: SiroY Headers: Teachers’ 
Scheme Book for First and Second Year 
Pi.’PiLS, By Phyllis S. Darling, M.K.S.T., 
F.lMi.S. (Oxford University Press, Bombay, 
Calcutta and Madras, 1931, pp. 55.) Price 
As. 8. And 

N'atitre Study Beader for Second Year 
P iJFfi.si. By PJiyllis S. Darling, M.B.S.T., 
F.B.G.S., with Decorations by Mina 
Buchanan. (Oxford University Press, 
Bombay, (3alciitta and Madras, 1931, pp. 11.) 
Prieo As. 1. 

These two little books do a great eredit to 
the enthusiasm and sincerity of the author. 

•* q'lio .niiii of this s M-ios is tr> liidp pupils and 
teachora. too. to rolloirt uvidoiit'o by buinf< always 
watchful and ro.ady tf» seizo i?very opportunity 
iliat conics to them, then to try and draw 
conclusions by oxaininliiK and classifying 
tlr; luatcrial tlicy have collocLod, and anally to 
tost thcii* own conclusions, by comparison with 
those of- others and by furllior investigation.** 

Htated in a less eloquent way, the object 
of the book is to open the eyes of the pupils 
to the variety aiul beauty of animal and 
jdant life in tlieir siirroimilings so as to load 
theiiL to take an intelligent interest in the 
habits and interrelations aiul life histories 
of animals easy to bo kept under prolonged 
observation. Children take a great interest 
in making collections, in sorting them out 
and naming them. This instinct is the 
basis of all hiture education, the success of 
which depends upon its early cultivation. 

In the Indian schools, there is a dull 
uniformity of courses and the little interest 
and cariosity which the children may bring 
with them are practically killed either by 
the ignorance pf the teacher or by the stupid 
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cumculam. If tbo educationist wore to 
succeed in introdiicinji' nature study as part 
of instruction, it is forthwith taught from 
a book in schools situated in the busiest 
streets of a populous town. 1i!ducation in 
Indian primary schools is deplorable. TIow 
the cliildreii survive this torment, is a 
mystery. A large number succumb annually. 
Education yields its best results when it is 
imbibiMl unconsciously. Have we provided 
for it f These little books point to the way 
how to do it. 

The lessons for the first and second year 
are carefully chosen and the pupils are given 
plenty of interesting exercises which they 
would love to do. These books are intended 
to provide guidance to the teacher and the 
author has been careful not to give details 
lost they should bo dictated to the pupils, j 
If the instructions of the book are faithfully 
carried out, wo have no doubt that the 
children's powers of observation, their 
manipulative skill and desire to learn first 
liand are bound to improve. 

Wo congratulate the author on the 
extreme care and sympathy with which she 
has written the books for the use of the 
little pupils who, we have no doubt, will 
greatly profit if the teachers in charge of them 
know enough of the subject-matter to handle 
it intelligently. Wo would like to see further 
publications of the series for the higher 
classes. 

Thk Elk(Hiionic Tiibouy of (3iikmistry. 
By E. E. IFunter. (Edward Arnold & Co.) 
Price 8tf. (id. 

The Electronic Theory of Valency, a 
logical development of thought and experi- 
ment in the field of theoretical and experi- 
mental physics and chemistry, has now 
advanced to such a stage tliat no serious 
student can a (lord to neglect its study. The 
synthesis of urea is considered to bo the 
birth of synthotie organic chemistry, and 
in a sense the conversion of ammonium 
cyanate into urea is a tautomeric change. 
In spite of the fact that tautomerism was 
known for over a hundred years and many 
examples arc crowded in all books dealing 
with organic cliemistry, no intelligent expla- 
nation of the phenomenon was possible till 
the Electronic Conception of Valency was 
applied to organic reactions by the British 
School of Chemists. 

The theory of aromatic substitution has 
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been a difficult side of organic chemistry till 
Lapworth, Robinson, Ingold and their col- 
laborators placed it on the sure footing of 
electronic conception. The conception of the 
soxtapnlo (closed group) theory of benzene 
constitution, developed by Robinson and 
Ingold, and applied by Robinson to explain 
the aromatic typo ”, has been the subject 
of a brilliant analysis by Hiikel. The classi- 
fication of reagents into diilorcnt groups by 
Lapworth and Robinson, and Robinson’s 
experimental substantiation of a scries of 
organic reactions have effectively settled 
many vague and profitless speculations. 

The stability of free hydrocarbon radicals 
was first tackled by Ingold who introduced 
the conception of ionic dissociation of 
hexaphenylothano molecule. Recently Ihiul- 
ing and Wlioland have applied the quantum 
mechanical method of calculation of reso- 
nance energy to free hydrocarbon radicals, 
and their results lend groat support to 
Tngold's theory. 

Sidgwick’s theory of co-ordination is one 
of the greatest achievements of modern 
inorganic cliemistry. The explanation of the 
ammoiiium-ioii formation by the co-ordina- 
tion of a proton is the only intolligent 
explanation available. The structure of the 
isocyanide group and carbon monoxide on 
the basis of semipolar double bond liave 
rcccdvod considerable support from the study 
of Raman spectra. The work of Koisonberg, 
Dirac and others have resulted in the con- 
ception of the single electron linkage, and 
its applicability for elucidating the structure 
of many compounds has been fully demon- 
strated. 

The book under review is a very admirable 
treatise of the subject and is certainly an 
acquisition to cliemical literature. It is 
conveniently divided into twelve chapters 
and these, taken oitlicr individually or col- 
lectively, are difficult to be improved upon, 
considering they are the subject- matter 
of a series of lectures, normally of an 
hour’s duration. A highly satisfactory author 
index and subject index, and the important 
references given at the end of each chapter 
add to tlio usefulness of the publication. 
I would, without tlio least hesitation, 
recommend to each and every student of 
chemistry to possess a copy of Prof. Hunter’s 
contribution to the study of modern organic 
and inorganic chemistry. 


E, N. Mgnon. 
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failed to infect the apples. It is therefore 
seen that at least some of the FtMaria grow- 
ing saprophytically in nature are not obli- 
gate saprophytes siiid if they cannot infect 
healthy fruits and tubers they may still 
cause a rot by getting into their tissues 
through accidental wounds. 

Anil Mitba. 

Department of Dotany 
University of Allahabad, 

November i, 1934. 

Dichotomous Branching in the Leaves of 
Pleopeltis simplex Sw. 

The normal frond in Pleopeltis simplex Sw. 
is simple, lanceolate, entire. In some 
specimens of the species colleetcid by I’rof. 
Kashyap in tlie Jumna Valley* in Tehri 
Garhwal in July, 1932, fully developed 
fertile loaves bifurcating once or twice 
have been found along with the iisiisil simple 
ones on the same plant. Such fronds are of 
special interest in throwing sonic light on 
the systematic position of the genus. The 
dichotomous branching is found developed 
in various stages in these fronds. In some 
the tip is merely notched, in others there are 
two small acute lobes, but in several cases 
there are two well-developed largo fertile 
lobes both of which may again be forked. 

The genus Pleopeltis formed a part of the 
comprehensive genus Poly podium according 
to the early writers, ITookor,' Christ'** and 
Diels.’* After the separation of Dipteris by 
Seward and Dale* as the solo surviving 
representative of the family Dipteridaccu* 
which family nourished in the Mesozoic, 
Bower" pointed out that many Polypodioid 
ferns will have to be regarded as derivatives 
of the Diptcridaccie. Phlehodmm aureum 
was referred to as a probable case. TiUter 
0 on investigations on some species of Pleo- 
peltis by Goebel,** disclosed that the genus 
seemed to show some relationships with the 

* The plants were found growing; on the road- 
side near the wooden bridge on the Jumna about 
12 miles below Jnmnotri and about 2 miles below 
the village H And. 

^ Hooker, Sir W. ,T., Sjpwpsis PHticum, 1874. 

* Christ, H., Die Farnkrauler Der Erde., 1897. 

* Diels, In Engler c& Pranll, 1902. 

* 8eward, A. (L & Dale, E., “ On the Structure 
and AfYinltlea of Dipteris, with Notes on the Geo- 
logical History of the Dipteridlnce,'’ Phil. Trans.j 
1901, IM, 487. 

^ Bower, F. O., Studies Ann. 1917. 


Diptcridaccic. The general liabit, the area 
of distribution of this genus which is richly 
represented in the Malayan region to wliich 
Dipteris is restricted, the reticulate venation 
in the lamina forming irregular areolcs with 
free included veinlets, the naked circular or 
oval sori occurring within the meshes were 
pointed out as features probably indicating 
relationship in this direction. The * diplo- 
desmie state’ of venation which is a cha- 
racteristic feature of the advanced members 
(Diptoroids) of a series begun in Dipteri- 
daeeic is also known in one species of Pleo- 
pellisj P. ShraderU 

A characteristic feature of Dipteris is the 
basic dichotomous venation of the frond. 
The principal veins divide dichotomously. 
and the secondary ones emerging from them 
at a wide angle branch and anastomose 
foririing irn^giilar areolcs with free included 
veinlets. In Dipteris luhhiana the fronds 
arc repeatedly dichotomously divided end- 
ing in long linear lobes with a central mid- 
rib and a row of naked circular sori on 
cither side. This represents the simplest 
state of affairs in the genus. In other 
species liki? D. eonjugata greater complexity 
is introduced in tlie webbing of the lamina 
and the simultaneous multiplicity of the 
sori which, however, retain their individual- 
ity, but the same dichotomous plan is 
manifest in the venation. In the Mesozoic 
fossils referred to the Dipteridaceie the. form 
of the lamina again is charaetiu'istically on 
tlie same lines. lii Hausmanuia diehotnma'** 
discovered by Dr. Marcus Gunn in the upper 
Jurassic rocks on the north-cast coast of 
Scotland and also reported in the bods of 
approximately the same age .at Qiiedlinberg 
the leaf is very similar to that of Dipteris 
lohhiana. It is, therefore, evuleiit that the 
form of the lamina based on tlie dichoto- 
mous divisions of the primary veins is a 
vciy consislcnt feature of tlie Diptcridacesc 
both living and fossil. This fact becomes 
still more signiticant when we find that in 
some of the modern derivatives of the 
Dipteridaceas which show on the whole a 
distinct advance wo find the repetition of 
this ancestral character. The erect leaves 
of Platyccriiim exhibit this in a remarkable 
degree. In Chciroplcuria, besides the bifur- 
cating leaves simple ones are also commonly 
found. 


® Goebel, (luolcd by Bower, F. O., Filicales, 
1928, 3, 224. 

» Do. Ibid., 220. 

^ Seward, Fossil Plants, 1010, 2, 390-392. 
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Pleopeltia simplex Sw. 

!• A frond showing a notch at the apex. SL A frond showing two teeth at the apex. 3« A plant 
bearing a normal frond with ‘two others dichotomously branched. 4. A frond showing double dichotomy. 

The abnormal leaves of Ploopeliis simplex particularly tho young ones and the Meso- 
in the light of the above are of special morpho- soic Hausmannia dUshoioma^ is evident. The 
logical interest. The striking resemblance ultimate linear lobes in Pleopellis simplex 
in form with the leaves of Dipleris lobbiana, bear a single row of circular” naked sori on 

® The peltate slialkod scuIiib tliat cover tlie sori reveal their moi phological nature as ordinary hairs 
in some species of Pleopeltis ( P, macrosphaera, P, interspersed among the sporangia that have 
simplex^ etc.) are of entirely different nature from become flattened at the upper ends resulting in 
the indusial coverings. Developmental evidence the formation of peltate scales (Goebel, quoted by 
as well as comparison with other related forms Bower, JPificales, 3, 226). 
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each side of the midrib as in the above-men- 
tioned species. The primary veins divide 
dichotomously giving oil secondary ones at 
a wide angle which branch and anastomose 
forming irregular arcoles with blindly ending 
veinlets as in 13iptcridaccie both living and 
fossil. The occurrence of dichotomous fronds 
in the present case which probably repre- 
sents a reversion to the ancestral cliaracter 
is a further support in favour of tlie genus 
being placed in the Dipteroids as one of the 
modern representative of Dipteridacoic that 
have advanced to the level of the Mixta;. 

S. B. Kasiiyap. 

P. N. Mkiiua. 


Pollen Sterility in Zeuxine sulcata (Lindley). 

In Zeuxine sulcata^ some of the microspore 
mother cells go through the first meiotic 


threads (Fig. 1) and later on the cytoplasm 
withdraws from the nuclear membrane 
(Fig. 2). 

In the cells that show normal division, 22 
bivalent chromosomes can ho counted on the 
heterotypic metaphaso plate (Fig. 3). Dur- 
ing the very early anaphase when the 
chromosomes are being just pulled apart, 
occasionally the univalent chfomosomes lie 
well spread out on the spindle area, so that 
in favoiirahle preparations 11 univalents can 
be clearly seen (Fig. 4J, each univalent 
chromosome being almost half in size of a 
bivalent. So the 22 bivalents seen on the 
licterotypie. metaphase plate can bo safely 
taken as the haploid number for the plant. 
Moreover, the same number of bivalents have 
been counted during the heterotypic division 
of the mcgiispore mother cell also. 

The second meiotic division seems to be 
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Figs. 1 to 9. 





division normally, while others, in the same 
polliniuin, show signs of degeneration even 
from an early stage. In such cells the nuclei 
show a dense reticulum of thin chromatin 


suppressed; hence ^Sliads” of mierospores 
are formed. The nucleus of the microspore 
on dividing (Fig. 5) gives rise to a vegetative 
nucleus and a generative nucleus (Fig. 6) 
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but tlieso spores are not functional since 
they decay gradually (Fig. 7). 

In some pollinia abnormal spindles (Fig. 8) 
are formed in the mother cells during the 
heterotypic division. This results in the 
formation of non-functional supernume- 
rary nuclei (Fig. 9). Finally the whole tissue 
of the pollinium is attacked by a fungus and 
intracellular digestion occurs. 

The mciotic irregularities in the inicrosporo 
mother cells and the final pollen sterility is 
in correlation with the apomictic develop- 
ment of embryos reported before* in the 
same plant. 

K, X. Sil‘:SHAC.IRTAII. 
Department of Botany, 

Central College, 

Bangalore. 

October 22^ 1024. 


A Peculiar Cotton Plant. 

The number of seeds in the loculi of cotton 
is a character of some taxonomic import ance. 
Although Watt' (1907) is not prepared to 
attach much importance to this character, 
Lewton^ (quoted by Ilarland, 1932) considers 
this as a cliaracter of basic importance and 
has transferred Q. drynatinUies^ 8eem, to 
a new genus Kokia — because tliese plants 
have axillary flowers and the. loculi are one- 
seeded. In view of the importance of the 
number of seeds per loculus, the following 
description of a plant which was met with 
in a field of Mollisoni cotton (G. Indicum, 
var. Mollisoni, (lammio) near Chak Jhiimera 
in the Lyallpur district of the Punjab would 
be very interesting. 

Stem, weak, about 3| feet high, but duo 
to weakness was bending down. Branches 
long and trailing giving the plant a bushy 
appearance. Leaves deeply incised and 
very much reducefl in size. Buds were very 
profuse, corolla colour yellow and a high 
shedding of boils. The few bolls which 
were present were very small in size and 
invariably 3-locked. Each lock had six 
or seven ovules, but only one mature seed 
resting on the base of the lock. When the 
bolls' wore matured, only one sound seed 

* Curr. ScLt 1032, 1, 102 , also Errata Tndox to 
Vol. 1, page xiii. 

1 Watt, Sir Ooorgp, The Wild and CulUvatei 
CoUon Platda of the World , 1907, Longmans, 
Green & Go., London. 

* Lowton, F. L., Quoted by Tlarland, Biblith 
fftaphU Genetica, 1032, 9 . 
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was found in each loculus and the rest of 
the ovules were very much shrivelled up. 
The seeds wore downy and had very sparse 
short lint hairs. 

Four seeds were collected from this plant. 
One was found to be faulty, but tlie other 
three germinated very well. 1 have, 
however, not been able to rear plants and 
all the seedlings died one after the other. 
But so far as I could study death was not 
caused by the operation of genetic lethal 
factors ; but was only a matter of accident. 

In all probability the above plant was 
a mutant and [ am putting it on record 
for the information of other research 
workers. 

Mohammad Afzal. 

Cotton Research Laboratory, 

Lyallpur, 

October 20, 1024. 

On the Trematode Infections in Certain 
Indian Fishes. 

Long ago, in 1910, Captain Parker obtained 
some immature stages of a lliike from 
“Mahaseer*', Barbus tor (Hum. Buch.) wliich 
was first named Isoparorchis IrisimUilubis 
and then later on proved to be a synonym of 
I. hypselobagri (Billet, 1898) by Ejsmont. 
In 1913 SouthwclP obtained some specimens 
of this fluke from the gas-bladder of a 
common siluroid iish, Wallago attu (HI. 
Schn.). In the same year he also discovered 
some other Trematodes, such as Anap- 
porrhutum albidum, A. largam Liihe, A. 
richiardii Lopez from some Elasmobranch 
fishes, viz., Ghilosvyllium indicum (Gmel.), 
Stegostoma tigrinum (Gmel.) and Aetobalis 
narinari (hiiphrasen) respectively. Further- 
more, Southwell and Prashad'^ described 
some five specimens of flukes (which they 
simply referred to as Trematode sp.) obtained 
from certain food-fishes, viz., Ophiocephalus 
marulius (Ham. Buch.), 0. striatus (Bloch.), 
Trichogaster fasciatus (Bl. Schn.) and Sac- 
cobranchus fossilis (Bloch.). In 1921 Bhalcrao 
and Woodland .rediscovered some specimens 
of I. hypselobagri (Billot, 1898) from Wallago 
attu from the same region as Southwell did. 
Chandler^ in 1926, however, recovered some 
large flukes belonging to the last-named 
species from the stools of a human patient 

^ Southwell, Rec. Ind. Mus., 1913, No. 9. 

* Southwell and Prashad, Ibid., 1918, No. 16. 

’ Chandler, Ind. Jour. Med. ifs«.,.1926, 14. 
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in Oalcutta, which were identified as such 
by Bhalerao/ This latter author also ob- 
tained some specimens of this fluke from 
Ophiocephalm strialus at Nagpur (O.P.) in 
1928, and Faust” also recorded the presence 
of this parasite in man in China in 1929. 

In 1927, Verma” discovered some speci- 
mens of Opisthorvhis pedicellafa, sp. nov. 
•from the gall-bladder of two siluroid Ashes, 
lUta rita (^Rita huchanani, Bleckor) and 
Bagarius yarrellii (Tlam. Buch.). Thapar^ 
wrote an account of aTrematode which he 
named Qomlia piscicola obtained from a 
Siluroid Ash (name not given). In 1933 several 
new and interesting species of Trematode 
parasites of Aslies were described independent, 
ly by Srivastava,” Chatterji" and Ilarshey.’® 
The Arst of these authors dealt with Ophio- 
corehis lobatum, n.gen., n.sp. and 0. Riingularis, 
n.sp. obtained respectively from the stomach 
and the intestinal caeca of Ophiocephalm 
Etnalm, and .also Progonm pisricola, n.sp. and 
P. ovocavdatum, n. sp. found respectively 
within the stomach and the intestine of 
Ophi(}cephalm punviaius (Bloch.), whereas 
the second author chicHy conAned himself 
with the account of Aslriotrema spinom. n.sp., 
Qanada clarim, n. gen., n. sp., and Masenia 
collala, n. gen., n. sp. obtained from the 
post-stomach and the intestinal regions of 
Clarias hntrachtis (Linn.). TIarshey de- 
scribed some distomos belonging to a new 
species, Opegastcr angtiilUi, n. sp. obtained 
from the intestine of the common fresh- 
water Indian eel, Anguilla bengalensis (Gray 
and Hardw.). 

Lately during the course of our general 
work on Ashes here in Ifyderabad wo also 
wrote a note" on certain helminth parasites 
obtained from some Ashes, and amongst 
these we recorded the occurrence of 
Isoparorchis hypselobagri (Billet, 1898) in 
a number of food-Ashes, e,g,, in four 
species of Ophiocephalm^ Qobim giurls (TTam. 
Buch.), Mastavenibelm armaim (Laedp.) and 

* Hhalerao, Tnd, Jour, Vel, ScL & 4 n't. Husband,^ 
1032.2. Part 4. 

^ Faust, Human TTelminthology, Philadelphia, 

1020 , 22 . 

" Vonna. Rec, Ind, 1027, 2, 20. 

^ Tbapar, Ann. ParasHol.^ lO.'lO, 7. 

* Srivastava, Bull. Acad. Sei, U.P. 1033, '3, No. 1. 

* Chatterji, Bull. Acad. Sci. V. P., 1033, 3, No. 1. 

Harshey, Bull. Acad. Sci. U.P., 1033,3, No. 2. 

Das and Uahirnullah, Curr, Scu^ 1033, 1, 
No. 0. 


Wallago aitu ; and as a result of our farther 
investigations we now wish to add another 
Ash to the list, viz., the " Fcather-back ”, 
Notoplerm notopterm (Pall.) which has fallen 
a victim to this last-named parasite as well. 
In all Ave Aukes (/. hypselobagri, Billet, 1898) 
have been obtained from this Ash —two from 
the substance of the liver and three from 
the mesentery, and on being Aattencd they 
measured from 9-5 mm. (1) x 3-9 mm. (b) 
to 18 mm. (1) X 7 mm. (b), where 1— length 
and (b) —breadth. 

It must be pointed out that in certain 
cases the infection is quite or fairly common 
as with Canada clariw and Masenia coUata, 
or less common or even rare in certain other 
cases, as for example, with Ophiocorchis and 
Progonus, or it is quite possible that 50 per 
cent, of a certain group of Ashes may bo 
infected with the parasites, as, for instance, 
by Opisihorcim pedieellata. Since these 
Trematode parasites have such a wide range 
of distribution amongst their piscine hosts 
(most of them being food- Ashes, so far as 
they have been investigated for the present 
and at the same time being seemingly trans- 
ferable from one group to the other owing to 
their predaceous habits) and have also been 
detected in the human stools, it seems 
hardly necessary to eniphasise that great 
care should be taken while selecting an 
edible Asli so as to avoid all probable and 
possible infections (r/. Hhalerao). 

In conclusion wo take this opportunity of 
expressing our great indebtedness to the 
Director as well as to Mr. G. D. Hhalerao, 
M.*Sc., of the Imperial Institute of Veterinary 
liosearch, Muktesar (U.P.), for the courtesy 
of identifying the helminth parasites and for 
supplying us some most valuable informa- 
tion on certian helminthological subjects 
which do not constitute our main line of 
work, but all this is a mere side-track in 
our investigations, and we venture to publish 
this note embodying an outline review of the 
Trematode parasites of certain Indian Ashes 
with the hope of getting some further useful 
suggestions from others who are actually 
engaged in this particular direction. 

M. Rahimullah. 
B. K. Das. 

Department of Zoology, 

Osmania University, 

Hyderabad (Deccan). 

October 1934. 
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Dispersal of Gall Mites by Gall Midges. 

While investigating the r61os of the mite 
Eriophyes cheriani Mass.' and the new 
speeiesof gall midge MicrndiplmiH pnngamiw 
Mani'' in the peculiar polyp-like galls on the 
leaflets of Pongamia glabra Vent., it was 
discovered that the midges played a very 
important part in the dispersal of the mites. 
Ordinarily tliese mites are carried by wind 
and are wafted over long distances from 
plant to plant in strong gusts. But more 
often they are also carried by the adult gall 
midges in their flights. 

The midges and tlio mites develop in the 
same gall, for which botli of them appear 
to be responsible. The midges pass their 
larval and pupal periods in tlie galls. On 
emerging from the pupm, the adult midges 
remain for a short time in the gall itself. 
At this time the gall cavity is over-crowded 
by mature mites. 8onie of the mites escape 
from the gall cavity but' several of them 
also crawl over the legs, wings and abdomen 
of the midges and being of minute size, 
firmly cling to the midges, wliicli do not 
appear to be greatly inconvenienced on 
this account. When these mhlges ultimately 
escape from the galls and ily away, the 
mites are also carried along with them and 
Anally when the midges alight on some 
plant of Pongamia to oviposit, some of the 
mites drop down to the leaf. They then 
start life on these new plants. I have 
caught in and around Calcutta several 
midges on flight, which on examination 
were found to have these mites on the wings 
and abdomen and observations have shown 
that the midges have come from a distance. 
Galls have thus appeared on some plants in 
the Indian Museum compound, the mites 
and the midges having come from some 
infected plants on the maidan opposite. 

This close association of the midges and 
the mites appears to be of mutual help to 
both of them. The mites have a sure 
chance of being safely transferred to new 
ol Pongamia glabra Vent, (which is 
their food plant) by the midges. This is 
clearly an advantage over being blown by 
the wind and arriving at the food plant by 
chance. First the mites attack the plant 
and produce an invagination of the 

. 1 Massee, A. M., Ann. Maj, NaL UUt,, 19513, 
11 , 201 . 

* I have described this new species in my 
‘‘Studies on Indian ItonididaB, ” shortly to appear 
In Vol, 30 of the Bevordo of the Indian Af nseuni, 


leaf surface at the place where tlie eggs of 
the rhidges wore deposited and thus provide 
shelter to the developing larvse of the 
midges, which also later contribute to the 
further development of the gall. It is thus 
remarkable that due to close association, 
same food and similar habits, the mites and 
the midges, have become mutually helpful, 
the latter lielping in the dispersal of the 
former and in turn being provided with a 
shelter when young. 

M. S. Manx. 

Kntomological Laboratory, 

Zoological i^urvey of India, 

Indian Museum, 

Calcutta, 

October /I, ID34. 


Agricultural Education in India. 

I HAVE been reading several articles about 
the necessity for establishing Agricultural 
Middle Schools for training young farmers. 
Tliese schools were stsirted but had to be 
closed for want of boys. In a country 
where education is meant to procure a job, 
it is not worth attempting to have special 
courses without suAleient number of appoint- 
ments for the candidates that pass out. 
Tlie schools would have got enough students 
if those that passed out could find ways and 
means of getting employed. Thus the same 
old story of the University man referred to 
in the said article comes about here also. 
Therefore the reform should, I fear, com- 
mence in the very system of education 
wliich sliould never allow to unmake agri- 
culturists. 'Give the system of elementary 
education the required rural bias which 
many people speak of and never give 
employment to such as pass out of the 
elementary schools, so that they may freely 
go to the village and settle themselves down. 
Tlie system of education in vogue in the 
Higher Elementary Schools is meant to bo 
complete in itself and At the boy passing out 
of it for rural life. Therefore, on principle it 
may bo wrong to employ him even as a 
teacher. Therefore all teachers must at least 
be school Anals even in all Elementary 
Scliools of which the Headmasters can be 
graduates in Agriculture. They can easily 
give the agricultural colour to the elementary 
education bettor than any one else. A 
garden system of education can be started. 
If the Obamp.ion scheme of concentration is 
adopted^ the Headmaster of. one Higher 



November 1934] CURRENT SCIENCE 209 


Elementary School can serve several schools 
in the group. Vernacular tuition in agri- 
culture will not bring them in close contact 
with the scientific aspect of the subject. 
They have got, as it is, many items of 
elementary science subjects to study. AH 
those can bo so shaped that they havo a 
rural utility and agricultural bias. An Agri- 
cultural graduate will be the fittest person to 
work it successfully. This reform will moan 
much superior kind of education to the rural 


folk than what they are now getting from 
the elementary teachers. It must practically 
roach all the villages in a short time and 
transform the system of fanning in a tangi- 
ble way within a reasonable period. An 
Agricultural School started for each district 
or even taluk cannot but take many years to 
train a number of people large enough to 
make the villages in a taluk feel their 
presence. 

“ One Practical Fellow." 


Stray Animals. 


'^EITHER the Provincial Governments 
nor the Municipalities in India have 
thought it wortli while to take the census of 
animals kept as pets and others which are 
not owned. A few years ago the enumera- 
tion of such animals in Europe revealed that 
Germany possessed the least number, and 
the report did not refer to Scotland. When 
an enterprising district officer devised an 
ingenious method of finding out recently 
the tiger population within his jurisdiction, 
hopes may be entertained that this shining 
example will not be lost on the authorities 
who have to deal with comparatively harm- 
less animals. 

The presence of an increasing population 
of animals prowling about human habitations 
and becoming intimately mixed up with 
the daily life of the people, raises a problem 
of great importance for the municipal 
authorities to solve. The Municipal Cor- 
poration in Bombay which had been carrying 
on the dog-catching operations recently, 
is confronted with the problem of keeping 
the stray dogs well under control. A trained 
staff, backed by financial resources, finds it 
difficult to destroy all the dogs, which 
somehow dodge their aggressors and try to 
perpetuate themselves as an integral part of 
the social economy of this prosperous town. 
The chief complaint against those animals is 
that during hot weather they become a 
source of danger, but the possibilities of pet 
dogs developing rabies are equally great. 


Should the municipalities periodically 
destroy dogs which run about the streets of 
our towns ! In a way their number and the 
condition of their health give us an idea of 
the quantity of food thrown out as waste. 
Do the dogs render any service to the 
people f They aid the municipalities in 
their conservancy department. They main- 
tain a strict watch at night. The appear- 
ance of people at night, whose faces they 
are not acf|uainted with, rouse them fre- 
quently and they give a timely warning 
to the sleeping inhabitants. In times of 
scarcity, they continue to eke out a living 
by catching mice and bigger rodents and 
tills is really a great service to man whoso 
stores are raided by these small creatures, 
besides spreading pestilential diseases. 
Suppose the dogs in any locality are destroyed 
and precautions are taken against immi- 
gration from the adjoining districts, is there 
any reasonable assurance that the public 
health of the particular town would improve t 
We may diminish the number of dog bites; 
but in disturbing the balance of the 
secondary population of our towns, wo may 
perhaps introduce unforeseen troubles. 
The municipalities have to conduct enquiries 
into the deeper issues of the complex 
economies of the towns under their control, 
before undertaking to eradicate an evil 
which perhaps may prove after all a blessing 
in disguise. 
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Research Notes. 


Untemichungen zur Arithmetische theorie 
der Korper. 

OSTBOWSKE (Math. Zeity Kami 39, Tl) has 
eontrihiilcd a very interesting and pro- 
found work on this part ot Modern algebra 
of whieh tlio first part has appeared in 
this journal and the other two parts are 
to bo published in the sueeceding numbers. 
The work is very extensive and is devoted 
on the general coneeption of a prime 
divisor in abstract fields and their exten- 
sions. The definition wiiieh he gives of 
prime divisor P in a field K is that corres- 
ponding to every element a, of the field 
K there exists a number o}(a) with the 
following properties. (ab) - - oi (a) + a}(h) 
andoifa-l />) > Minimum Wa), «ii(A)]. Then 
we say tliat a prime factor P corresponds to 
each such function w(a). This was the 
definition given by Ostrowski in 1918. 
On account of the generality of this defini- 
tion, it was doubte(l whether this will lead 
to any constructive results at all, but sub- 
sepiently Ostrowski proved that in the 
rational field a>(a) is actually the highest 
power of P wliicjh divides a except for a 
multiplicative constant. Introducing an- 
other function ||uj| == he connects this 

with Kiirscliak's idea of an assessing 
(Kewertiing) of the field. The fundamental 
problem of the tlieory of ideals becomes 
the same as that of extending the function 
to any given extension of the original 
field K, algebraical or otherwise. Now 
Kiirschak has given a general procedure for 
obtaining an assessing of any given alge- 
braical extension of a field, starting from 
a given assessing of the original field. 
Ostrowski has proved that this is the only 
method. In this way Kursehak's pi oblem 
becomes the same as that of finding the 
prime factors of a prime divisor in an 
algebraically extended field. So that in 
this work there is also a simplified proof of 
Knrschak's theorem for these special exten- 
sions. ^ome diiilculties which arise are 
solved by introducing various notions such 
as “A relative (with respect to P) perfect 
field ” and so on. The conception of this 
field also helps us to find out what particu- 
lar r6le tlie perfect field of Kurschak plays 
in the foundation of Ideal Theory. The 
first part ends with the discussion of the 
structure of a relative perfect field and 
their connection with various Ueduction 


fields*’ (Zerlegiings-Korpern). It is also 
sliown that a relatively perfect field is 
easier to handle than a perfect field, for 
every algebraic extension of a relative 
perfect field is once again relatively perfect 
and that the common elements of tarn 
relative perfect fields are once again rela- 
tively perfect. The second part of the 
work is devoted to various divisibility 
questions such as the orders of prime ideals, 
etc. The third part gives, among other 
things, a justification for introducing this 
general idea of a prime divisor. Various 
problems of rcducibility of polynomials in 
perfect and relatively perfect fields are 
also proved in the first part. 

K. V. I. 


Remarques sur una probleme de la theorie 
des nombres. 

(8. Wifjert, Arkiv fSr Matemrilih\ Astronomy 
orh Fysi/Ct Kand 21, /.) 

EAMANU.IAN was the first to show that 
the orders of the mean values of v (n) whieh 
denotes the number of diilerent prime 
factors of n and 0(n) whieh denotes the 
total number of prime factors of n, are each 
equal to log log n. S. 8. Pillay (The Jubilee 
Volume of the Indian Mathematical Society) 
determ iiKMl further terms in the orders and 
obtained the best possible orders with and 
without the lliemanL'an conjecture. Now 
Wigert determines the orders of the mean 

values of and 2®^”^ starting with the 

well-known formula 


~ 2nn) _ 
lie obtains the formula 


.r 



] 


dx — 


J 2 log 2 


X log’’ X 


+ A® log ® + 0 (®) 

where aiul A are certain constants. 


Optical Evidence for Molecular Clustering 
in Fluids. 

Thr recent issue of the Proceedings of the 
Indian Academy of Sdenees (Vol. i, No. 4) 
contains a paper hy E. S. Erishnan who 
has given there positive results for moleoular 
elustering in binary liquid mixtures bu^ 
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on a study of tho dopolarisatioii of the 
transversely scattered light. If tlic incident 
light is polarised with the electric vector 
horizontal, tho depolarisation Ph should be 
greater than unity for a medium consisting 
of ellipsoidal particles of Hnite size and 
should be infinity for a medium consisting 
of spherical particles of Unite size. K. 8. 
Krislinan has recorded various values of 
ph at different temperatures for a mixture 
of dust-free carbon disulphide and methyl 
alcohol, ph is as much as I- 9 at the 
critical solution temperature and it 
diminishes as the temperature is increased 
but will bo greater than unity till about 15^ 
above tho critical solution temperature. 
These results seem to give positive evidence 
for the formation of large molecular 
aggregates of size comparable with the wave- 
length of light even far remote from the 
critical solution temperature. Mr. E. 8. 
Krishnan has no doubt opened up a new field 
of research and future experiments in this 
field may give us an idea of the size of 
molecular clusters in Huids. 

N. S. 


Nuclear Moment of Caesium. 


In Zeitachrifi fur Phyalh of October 1931 
(Vol. 91 , pp. 272-283) llans Bartli has made 
a detailed study of tho intensity ratio of 
tho liyperllne structure components of the 
caesium lino A-^ 1555 A and has thereby 
computed the nuclear moment of the 
caesium atom. The source used is a dis- 
charge tube containing freshly distilled 
caesium in a helium atmosphere at a 
pressure of 2 mms. excited externally by a 
high frequency discharge (10“^). The 
analysis of tho lino has been carried out by 
the use of a Hilger echelon of 33 plates and 
tho intensity ratio of tho two components 
of the line 4555 A is shown to be 1-41 ±0*05 
by measurements from photographic-photo- 
metry. Applying the Eermi formula for 
this intensity ratio, V, that 



where i is the nuclear moment, Hans Barth 
obtains i=^5l2 giving for tho ratio of tho 


magnetic moments a value equal to 

^ pk 

1170. 

Tho values obtained in the above paper are 
in substantia] agreement with the results 
published earlier by Venkatosachar and 
Sibaiya {Ourr. Sci., 1933, 7 , 303-306). 


The soiireo of tho caesium lines employed 
by them is ^‘a vortical cooled mer- 
cury arc lamp with a tungsten 
anode containing a small quantity of 
caesium chloride ”, thereby elTecting a 
great reduction of normal caesium atoms 
responsible for tho absorption” in the 
source. The role of the mercury vapour 
in diminishing the width of the caesium 
lines is also considered. Both the lines 
1593 A and 4555 A (6 -6 ,,,) are 

analysed by Hilgcr-Lumiher plates" and 
the intensity ratio of the components is 
computed from the density curves obtained 
from a Cambridge Micro jihotomctcr. The 
intensity ratio is found to be 1 • l08±0-0i8, 
giving thus a nuclear spin of 5/2 for tho 
caesium atom. Further the Lande g (1) 
facdor of the caesium nucleus has been 
shown to be 1*11. The following table is 
intended to indicate tho agreement between 
these values and those of Hans Barth: 


1 

Venkatesacliar 

and 

Sibaiya 

1 

I 

Hans Barth 

1 of 

< ^’vsiiiin 

an(l1y^'ed 

4503 A 
arnl 
'J555 A 

4.V>5 A 

lnti*nsity 
H.'iiio of the 
coiiiponont:$ 

M0H±0.0I.S 

]>J1±0'05 

Nuclear s]nn 

5/3 

■>/3 


1180 

1170 

R.l) 

Ml 

•• 


Jsu'.ksoii {Prnv. Roy. 8oc,^ 1931, 133 , 
455-161), concludes however that tho 
nuclciir spin of the caesium atom is 7/2— a 
result which is perhaps due to the existence 
of self-absorption in the source employed. 
It must be remembered that self-absorption 
has a tendency to equalise the intensities 
of the two components (Venkatesacliar, 
Phil. Mag.^ 1925, 49 , 44) with the result 
that tho i value obtained from tho Fermi 

formula V= —A is always in excess. 

L. S. 
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Refractive Index of an Ionized Medium. 
The electron theory of dispersion taught 
in the schools looks like a fairly settled 
question but recently there has been a 
number of discussions on the question of 
the conditions under which the Rellnieior 
or the Lorentz formula is applicable. When 
it is a question of getting at the optical 
constants by means of a range of values of 
the refractive index, the results can be 
fairly well represented by either kind of 
formula. But when there are other grounds 
for assuming particular values for the 
constants occurring in the two forniiilic 
it is found that in some cases the one is 
right while in others the alternative is 
correct. Particularly in the case of metals 
it is found that the Sellmeier formula is 
appropriate and not the Lorentz formula. 
This question is studied in detail by C. G. 
Darwin in a recent paper {Proc. Roy. Soa., 
A. 1931, 146, pp. 17-4G). Ife shows 
that the kind of argument usually given 
in books can be honestly turned about so 
as to show that in iiny given case both 
forniulie are correct although they dllTer 
in their results. He has used an entirely 
new type of argument to find out the 
conditions under which each formula is 
valid. He finds that in the case of a medium 
containing free electrons whose charge is 
supposed to be neutralised by a continuous 
distribution of positive electricity Sellmeier's 
formula is the correct one. In the case of 
a medium made up of neutral atoms the 
Lorentz formula is required. Considering 
the question of an electron gas neutralised 
by a proton gas, the result arrived at is that 
under certain conditions, which are fulfilled 
in the ionosphere for example, the 8ellmeier 
formula is correct, while the cases where 
the argument fails are those in which the 
Lorentz formula is found to hold. Consider- 
ing a mixture of two media, one of which 
obeys Scllmeier's formula and the other 
follows the Lorentz law, he finds that the 
Hellmeier function of the mixture is 

the sum of the Sellrneier functions of the 
constituents. 

Isotopes of Rare Earth Elements. 

The present-day knowledge of the isotopic 
constitution of most of the elements is 
nearly complete, thanks to the work of 
Aston, Dempster, Bainbridge and others. 
There was until recently a large lacuna in 
that the isotopic constitution of the rare 


earth elements was very meagrely known. 
The deficiency has been removed by Aston 
by his recent work published in Prae. Roy. 
Soc., 1934, 146, pp. 46-55. The method 
used by him was a slight improvement 
upon that described on p. 65 of his ‘*Mass- 
spccira and Isotopes” ; fortunately, pure 
salts of the rare earths were at his disposal. 
The results arc as follows : — 


I.<Anthatium 

.. (57): 

Simple. 

Cerium 

.. (58): 

140(8So/o); 142 (11%). 

Pra.«cQdyniium (59) : 

Sim|dc. 

Neodymium 

.. (00) : 

142 (30%); 143(11); 144; 



(:^0); 115(5); 116 (18). 

Samarium 

.. (02): 

Ml (:i);147(l7);148(J4); 



J49(I5); 150(5); 1.52(26); 
154 (20). 

Europium 

.. (03): 

151(50.6); 153(40.1). 

Gadulimiiin 

.. (04): 

155(21); 156(23); 1.57 (17); 



158 (23); 160 (16). 

Terbium 

.. (05) : 

Simple. 

Dysprosium 

.. (08): 

161(22); 162(25); 103(25); 



164 (28). 

Ifoimium 

.. (87) : 

Simple. 

Erldiim 

.. (8K): 

166 (SM); 167(21); 168(30); 



170 (10). 

Thulium 

.. (09): 

Simple. 

Ytterbium 

.. (70): 

171 (0); 172 (24); 173(17); 



174 (38); 170 (12). 

Lutecium 

.. (71): 

Simple. 


Aston remarks that there is an un- 
explained discrepancy between the value of 
the atomic weight of Erbium obtained from 
the mass spectrum analysis (107*21 ± 0*2) 
and that obtained by chemical methods 
by TIonigsehmid (165 ••/Ol). 


Artificial Radio-activity. 

(a) a~Ray Bomhardmoit. 

Ellis and Henderson (Proc. Roy. Soc.^' 
A 1934, i46, 206) have made a detailed 
examination of the positron emission from 
Al, B and Mg, after the elements were 
bombarded by a-rays from a source of 
Radium (B+C). The nuclear reactions are 
supposed to be: — 

(1) AlT.; -hHeJ->P?.S+nJ 

Sii 4 (Radio-Phospliorus) 

(2) BV’ -HHel -> EV -i nj 

NV“ C,? .(Radio-Nitrogen) 

(3) MgfJ + HeS Si?I + ni 

Sill A1;5 + €+ (Radio-Silicon) 

Also 

Mg!i+llej Al?S + Hl 
Alia -*■ Si ]4 + e*..(Badio-Alaminiam) 
The number of positrons have been 
measured by a Oeiger-Hfuller Counter. The 
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energy of the a-particles necessary to cross 
the potential barrier of the nucleus, the 
periods of the decay of those short-lived 
radio elements, and the energy of tlic 
recoil atoms have been determined. Absorp- 
tion measurements of positrons from radio- 
phosphorus go to show the relatively fewer 
number of slow moving particles in the 
positron spectrum. 

(b) Neutron Bombardment. 

Fermi, Amaldi and others (Pror. Boy. Son., 
A. 1934, 146, 483) have established that 
neutrons are more elTcctive bombarding 
agents than a-particles, protons or deutons 
in bringing about artificial Eadio-activity 
in elements. More than forty out of sixty 
elements investigated have been activated 
by this method. The active element formed 
in each case has been identified, though the 
same is present in extremely minute quanti- 
ties, by a process of chemical separation 
after mixing up with its suspected isotope. 
The active product formed in the case of 
lighter elements (Mg, Al, Si, P, S, Cr, etc.) 
has an atomic number less than that of the 
element bombarded by 1 or 2, e.g. 

(1) Mgfa 1 ni -> Na?1 -l lTl (Active Sodium) 

Mg?5 l-c- 

(2) AlifjH-ni -> NafM-lIeJ 
Naft -> Mgri i-e- 

In the case of Jioavicr elements (Er, lih, 
Ag, I, Ir, All, TJr) the active product is 
usually a licavier isotope of the element. 
Bra 5 + nl->- BrSS (Active Bromine). Positrons 
have not been detected in any of the dis- 
integrations. The problem of the capture 
of a neutron by the nucleus of a heavy atom 
has been discussed theoretically. 

M. P. V. I. 

Influence of Charge on the Sedimentation 
Equilibrium of Colloids. 

In presenting a theoretical treatment of 
sedimentation equilibria, S. Levine ( Pror. 
Boy. Son., 1934, 146A, 597) starts with 
the idea that owing to tlie charges on the 
colloidal particles and the surrounding ions 
of the electrolyte present forming the so- 
called ** ionic atmosphere ” tlie two parti- 
cles repel one another when their ionic 
atmospheres overlap. This results in the 
attainment of a limiting concentration 
which is not further affected by gravity. 
For calculating the magnitude of this effect 
he uses the Boltzmann distribution intro- 
ducing an energy term associated with the 


charge of the particle and the surrounding 
ionic atmosphere. The term is evaluated 
as a power series in concentration of 
particles by using methods of statistical 
mechanics. The potential about a particle 
is evaluated by using the diiTcrential 
equation employed by Debye and Huckel 
in their theory of strong electrolytes. The 
results indicate departure from the Perrin’s 
law varying according to charges op the 
particles and the concentration of the 
electrolyte present from n (the number of 
particles per millilitre) --l-OxlO*'* to w— 
4'OXlO’S with corresponding limiting con- 
centrations lying between n--2-l X 10'* and 
M - 5- 5X10' '. 

As the author has pointed out, the influ-' 
cnees of factors like hydration and electro- 
striction have not been considered. This 
possibly accounts for the fact that the now 
theory does not reproduce the limiting 
concentrations observed by Porter and 
Hedges and by Barkas. 

K. a. 1). 

Plant Families in relation to Some 
Chemical Properties. 

Tn his contribution to the Amerivan 
Journal oj Botany, 1931, 21, 127, Mr. Nair 
has discussed the evolutionary status 
and climatic distribution of plant 
families in relation to tin; physical 
and chemical properties of the glycerides, 
volatile oils and alkaloids isolated from 
them. The analytical data refer to 318 fats, 
232 waxes, 938 volatile oils and 299 
alkaloids, obtained from 83, 84, 87 and r>7 
plant families respectively. Tlie families 
that produce these materials may be divided 
into six climatic groups, vis., tmpical, tropi- 
cal- sub- tropical, sub-tropical, sub-tropical- 
temperate, temperate and widely distributed. 
The data have been statistically examined 
and it has been shown that there is a con- 
sistent variation in some of the physical 
and chemical properties of the materials 
according to the climatic distribution of the 
plants. Thus, the tropical and sub-tropical 
glycerides possess higher melting points and 
lower iodine values than the fatty oils of 
temperate climates. The data concerning 
refractive indices and specifle gravities 
suggest that the tropical volatile oils have 
constituents of greater saturation. The 
average molecular weights of alkaloids are 
lower and the average melting points 
higher in the tropical than in the temperate 
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plants. Those data indicate that in general 
more complex compounds are formed in 
temperate than in tropical plant families. 
The physical and chemical properties of the 
compounds also vary in accordance with the 
degree of evolution of the plant families 
containing them and the more highly 
organised the plants arc, the more complex 
are the chemical products elaborated by 
them. 

B. N. 8. 


The Development of the Trout Scale. 

Thk March issue Journal of the IJnU 

versity of Bombay (Vol. 2, part v, pp. 17 — 32, 
4 pis., 1934) contains an interesting article 
on the development of the Trout Scale by 
Dr. 8. B. Setna, Fisheries Officer with the 
Government of Hornbay. Apart from the 
excellence of the technique employed and 
of the histological details worked out, such 
a study is valuable in fishery work, for It 
is well known that the sclerites in some fish 
formed during the summer are wide apart, 
while those formed in winter are nearer 
together. The surface of the scale is thus 
mapped out into well-marked regions : the 
summer and the winter bands. In other 
words, the scale denotes a well-marked 
rhythm. The facts of development have 
been utilised for determining the ago of the 
fish.” The author has suggested that the 
formation of the bamls is due to tlie inter- 
mittent growth of the scale pocket and to 
the several tensions and pressures to which 
the ^calo is subjected during growth. 

In India, the study of fish scales is a 
desideratum which requires an early atten- 
tion. Such a study will not only help the 
development of pisciculture in the country, 
but will yield data of great biological signi- 
ficance. Ill the Punjab and the United 
Provinces, tlie summer iiiid winter months 
show extremes of temperature, and the 
scales would probably be found to exhibit 
a well-marked rhythm. In Lower Bengal 
and Madras, on the other hand, the two 
seasons are not well-marked and in conse- 
quence, the sclerites may show a more or 
less uniform growth throughout the year. As 
this typo of research is of economic impor- 
tance and especially well suited for the 
zoology departments of the various univer- 
sities in India, it is hopea that some interest 
will bo taken in the problem in the near 
future. 


The Structure and Relationships of 
Lamellibranchs. 

Alastair Graham in an important paper 
(Proc. Roy, Soo, Edin,, 1934, 54, Pt. 2) 
examines the lamellibranchs belonging to 
the groups Tellinacoa, Solenidai and 8olo- 
curtidsB and draws certain conclusions 
regarding the phylogeny of these groups. 
Of the above, the Tellinacca and the 8olo- 
curtidsD possess a cruciform muscle while 
it is absent from the Solenidae. Based on 
this character and others are his conclusions 
that the Solecurtidse are more nearly 
related to the Tellinacoa than with the 
Bolenidse. 

Cestodes from Lucknow Pigeons. 

L. N. JoifKi has described a number of 
cestodes from pigeons and a few other 
animals round about Lucknow (Rec, Ind. 
Muh.^ 1931, 36, Pt. 2). It has been 

observed by the author that regarding 
the infection of tlie pigeons at least, birds 
from the slum areas of the town feeding on 
poor corn were intensely infected, while 
wild forms from the rural areas showed less 
or no infection at all. Ife thinks that the 
intermediate host is a weevil or some other 
arthropod feeding on corn. Heavy infec- 
tion by Baillietina produced fatal results 
among the hosts. The author describes a 
now genus, a few new species and a number 
of sub-species and varieties. ?Co useful 
purpose is served by the multiplication of 
specific names and while a description of 
outstanding characters meriting the forma- 
tion of new genera should be welcomed, 
little dilTercncos in dimensions, colour and 
such other characters and the creation of 
new species on these characters would only 
result in the production of a quantity of 
confusion. . 

Another paper by B. S. Gogate describing 
a few new species of Trematodes from the 
wild ducks of Bangoon appears in the same 
number of the journal. 

"In Vitro” Culture of Pulmonate Molluscs. 
J. 0. Hill {Journ, Roy, Micros, Soe.^ 19«S4, 
54, Pt. 3) has Buminarised our know- 
ledge of the “ in vitro ” technique with 
reference to the Pulmonate molluscg. 
Prof. Gatenby and the author have done 
much work on this subject and a number of 
useful aseptic and artificial media have 
been devised for the growth of eells from 


S. L. n. 
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the gonad of these molluscs. The author 
vas the first to use the Ilodon Floig solution 
in which medium the cells lived for a long 
time and developed regular connective 
tissue networks. Boliuslav’s modifications 
of these methods, though resulting in a 
prolongation of the life of the colls did not 
produce any extensive outgrowths. 


Minor Chemical Constituents in Some Igneous 
Rocks. 

A VKUY interesting article on the minor 
chemical constituents of igneous rocks has 
been contributed by G. il. Harcourt in 
Journal of Geology ^ 42, No. (>. The investi- 
gation of rare constituents like Ba, Zr, Mn, 
Sr and sueli otlier elements is determined 
through spcctrographic means. Taking Gra- 
nites as an example, he lias shown that the 
majority of the minor constituents are 
common but the variations of their percen- 
tages are rather erratic. By studying the 
ocGun’ence of Silver as a minor constituent 
in some Granites he has shown that this is 
characteristic of a paiticular typo of the 
Granitic magma. On this basis ho has sug- 
gested a similarity between the Lansdowue 


Granites and Granites of Bainy lake. If 
it is possible to establish dilTereut typos 
of rock suites by the determination of minor 
constituents in igneous rocks, it will not 
only be a great factor in elucidating petro- 
genesis, but will also go a long way in 
locating certain typos of ore deposits. 

Some Pseudo-Eutectic Ore Textures. 

In a recent article in Economic Geology^ 
29, No. (>, A. L. Anderson discusses the 
occurrence and development of intergrowtha 
in sulphide ores. Ry studying such intor- 
gruwths in a number of cases such as Galena- 
Calcite, Galena- Pyrargyrite and Tetra- 
liedrite-Galeua he comdiides that these 
textural peculiarities are due to replacements 
of one mineral by another. In one case 
he lias actually traced the irregular advance 
of pyrargyrite into galena along convex 
fronts in addition to tongue- like projections. 
The replacements are mostly physical in 
nature and are not accompanied by any 
changes in volume. Further he has 
shown that these textures in ores are mainly 
hypogene replacements, and are comparable 
to the pseudo-eutectic textures advanced by 
Lindgren. 


Dipole Moments. 


rjnRINd^ the last decade coni«idorablo progress 
has been inado towards a precis;? and ciuaiiti- 
tativc interpretation of the structures of molecules. 
Among tlio several methods employed townr.ls 
this goal Haman spectra and Dipole moments 
have stood out prominently us they are directly 
applicable to a study of the more complicated 
molecules, wliich liavc been so extensively studied 
by chemists and wliich are not easily anumable to 
other physical measurements.^ The interest in 
the dipole moment of the niobeules is ]iuri irularly 
enhanced by the nppar.?ntly simple manner in 
which it takes account of mainly tliose parU of a 
complex molecule which are alr.mdy known as the 
seats of chemical reactivity. From the time of 
the pioneering work of Debye and bis, colleagiies 
in li)l2 and onwards, the interest in the subject 
has been rapidly increasing, and a large volume of 
careful experimental work lias been turned out 
mainly during the years following 1924. It was 
a happy idea therefore for the Karaday Society to 
devota its Sixtieth General Discussion to the 
Bubject of “ The Determination and Interpretation 
of Dipole Moments”. The discussion wliicli was 
held at Oxford from April 12 to 14, 1934, under 
the Presidentship of Professor N. V. Sidgwick, 
F.U.S,, was attended by almost all the important 
contributors to the subject and has since been 

* B, Babinowitsoh, Naiurwiaa,, 1934, 28, 477. 


published as a special number of the journal.^ 
Tiiert! arc in all twenty-four coniribiiiions review- 
ing and discussing every phase of the subject. 
ThiM'c is in addition a very valuable classilled 
index of all the iiiomoiit values determined up to 
the time, together with the connected details of 
tfMiipcralun?. iiiellmd and actual values of polari- 
sation for each substance. 

Tlie aspect of I lie subject which has held the 
wide interest of the chemists is^ the original 
ohs'Tvation of .1. .1. Tliomsoti''* which was more 
fully develo])ed later by Eucken and Meyer^ that 
a moment of a definite value could be associated 
with a bond and with the direction of the 
bond, Fo that provided there is no miituid 
interaction the observed value of the moment of a 
complex molecule is given by the simple law of 
vector addition. LatiT and more careful observa- 
tions have sliown that the above formulation is 
only ajiipi'oxlmately valid. C. P. Smyth (p. 752) 
has reviewed tiic present position in regard to this 
and has shown tliat a bond moment is merely a 
measure of the electrical unsymmetry of a certain 
section of a molecule and is affected by the 
environment of the section. It has not been 
possible BO tar to calculate exactly the induction 


2 Pp. 079—904 4- Ixxxvi ; price 21sk, 
» Pitil. Mag.. 192.3,46, 613. 

« 1929,30, 397, 
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offects of a dipole on the oilier pulaHsable parts of 
the niolrculo os it is dilTlcult to estiriiiite the 
actual location of a dipole. Approximate calcu- 
lations, however, in the case of the halogenated 
methane derivatives itidicale the realit y of these 
effects. Tliere is in aildition a possibility of at 
least a siiinll shift of charges not immediaiely 
calculable from iniliiction. iSiich sliif is- electro- 
meric ofTecis— are tiinro cunHiiiciiuii.s in imjinatic 
and iifisatii rated compounds. (t. M. Bmnctt 
(p. S53) has estimated the ailditioniil moment due 
tothiselTect in a s:.u'ie.s of ^i-subsli luted anisoles. 
An(l conclii«les that whim this is taken into 
consideration the valency angle of oxygen enlcti- 
lated from the moment values are more nearly in 
agrcometit with the. valuer estimated by other 
methods. Some other striking instances whore the 
simple vector law of ndtlilivity of moments 
hi-oiiks down 81*0 discussed by A. Woissherger, 
II. Sangewnid and (r. (l. Ilainpson (p. SSd). The 
three monochloio diphenyls wit h tJio chlorine in 
2, 3 and 4 positions have difTcrent momorila. 
1*3, 1 -S and I •5x10"^* o.s.u. respectively, 

althoiigli diphenyl itself has moment zero, and 
chlorobetizone has moment 1 <5. Similarly, a and 
j3 chloronaphthalenes have different valu(*s of 
moment. As tlio moments of tlio corresponding 
dichlor diplienyls are complicat-ed by tlio possibi- 
lity of rotation around tiie dipiienyl link, u scries 
of ten disubslitiited olilnronnptlialem'S iuive boon 
83'nt1ioHi8od and their moments studied. Tlio 
results indicate that tiiero is a particular siiift of 
electrons in the molecules toward the substituents, 
and this siiin> contributes a moment of tiie order 
of 0*2 in a direction perpendicular to the bridge 
bond. Ifowcvor. when substitiient.s are introduced 
in the same poHitious in both rings the polarisation 
in question does not occur. It has also been 
sliown clsowhere° tiiat an infliienco of tliis order 
exists in quinoline and isoqtiinsdine. O. Ilassol 
(p. 871) has discussed the information that can be 
gathero l regarding the stereochemistry of cyclo- 
hexane from a study of tiie dj]io1c moments of tiic 
halogen derivatives of tiie same. Most of tiie 
results go to show that at ordinary tempf^raturc? 
in the solution state the high-symmetric Irans form 
of the ling is by far predominant and stable. In 
a discussion of this pajier, J . D. lleinal points out 
that a transformation fixim tlio trunn to cis form 
should involve nut only onnsidiirabhTaciivation 
energy but also a derinitc transition energy. 
J. I*]. \V. Le Fevre, on the otlier hand, shows that 
the moment of 1:4 cyclohexadionc indicates that 
tills derivative dcilnitely exists in the two 
strainless forms foretold by the older steroo- 
chemistry. 

Pauling and his collaboralors have recently 
shown that a large miriihcM' of iiioI(h;uIos exist with 
the saiiie nuclear striicfure but in different valency 
states, i.e., with different' electronic structures. All 
these component structures exist sitniiltaneoiisly 
in a resonance (*qui1ibr'iiim, the lictiial gnmnd state 
possessing an energy equal to or leas than t hat for 
any of the individual stniciiires, the differeiico, 
called the resonance energy, giving a itieasiire of 
the stability of tlu* tnoleciiln coniparod to that of 
any of the parent states. This resonance affects 
other properties of tlie molecule as w'oll ; thus the 
inter- nuclear distances and the valency Angles 


® M. A. Qovinda Hau and B. N. NaTavanuswamy, 
^.PAysiftoI. Ch.(B),Ui»4,26, 23-14, 
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assume intermediate values which are usually 
disproportionately near to those in the stifTer 
structures. In his report Tj. F. Sutton (p. 789) 
has gone into this question in considerable detail 
from the dipole moment point of view and finds 
that in several instances, e,g.t isocyanates, NaO, 
etc., the observed inomeiit can be best accounted 
for by taking into consideration the several 
possible structures in resonance. In another 
extremely lucid paper N. V. Sidgwick (p. 801) has 
analysed all the evidences in favour of the three 
possible structures for the organic azide radical 
yN 

(T)-NC L (Il)- N-Nr>N, (IIT)-N 

and comes to the conclusion that the azide radical 
is a mixture of the two open chain forms TT and 11 1 
in resonance. This phenomenon of resonance is 
th<m iliscussed at length by several members 
present, beginning with the President’s very apt 
renmrk.s about po.ssih 1 e limitations to the various 
permissible resonating formula for one and the 
same nuclear structure. It may be added here 
that recent studios of the moments of picolincs 
and quinolines (M. A. Govinda Ran and B. N. 
Narayanaswainy, for. cif.) also support the 
existence of i'C.sonance in those itioloeiilcs. 

There ai‘e on the other hand a large nuniber 
of molecules in which the nuclc^ar structure itself 
is not rigid, sucli as those in which five rotation 
is pusyihle about a single bond. The moment 
of such molecules is generally dependent on 
the temperature in as much as the extent of 
defonnation of the molecule is guvcTned by the 
inira-mol(a!iilar potentials and the dogrc*e of 
thermal agitation. In many cases whore rotations 
are possible the moment is still inilopendent of 
f^cniporatiirc inilicating that the rnoleciilo^i are 
lockeil up in donnif 4 ¥ orionteil positions, sometimos 
flue to the existence of quantum ivnonanco. G. T. 
Zalin (p. 804) has riiviewed his own considerable 
contributions to this subje^ t, while .T. E.T.cnnnrd- 
.Tones and If. IT. M. Pike (p. 830) have pointed 
out sonic interesting complexities in the mechanics 
of this free rotation, such as in the case of 
dicliloro ctlinne where tlio principal^ axis of 
rotation passes thiiiugh the two chlorine atoms 
for the trann model and gradually shifU on to 
a po.sition between the Cl— Cl and C—C lines for 
the CM state. Another matliematieal investigation 
by \V. G. Penney and G. B. B. M. Sutherland 
(p. 898) in whicli the quantum mechanical method 
of electron pairs is applied to the structure of 
HsOo and N 2 K 4 , leads to the conclusion that 
these molecules am not symmetrica] but have 
iinsytnmetric skew structures, and the moment 
values calculated for such stiiicturc^s are in good 
agreement with tlio observetl values. An 
nxireniely interesting paper in this connection 
is that of G. C. Hampson (p. 877) who finds that 
the symmetrical linear arrangement ascribed 
to the dicovalent compounds of mercury, such 
ns tlie mercury halides, is not supported by the 
observed finite moments for the para disubstitut- 
ed derivatives of mercury diphenyl. It is 
suggested that there is a considerable degree of 
flexibility in these molecules, the Hg— C link having 
A certain angle of swing. In the accompanying 
discussion de Ijaszlo has confirmed this suggestion 
of Hampson and estimates the actual angle to 
bo about 30’’ from hw c)ect»ron- ^iffrctotVon 



CURRENT SCIENCE 


217 


November 1934] 

experiments with the vapour of dihrom diphenyl 
mercury. 

The rest of the contributions to this symposium 
deal with the more physical aspects of the subject, 
such as the iufluonco of the solvent on the 
calculated value of the moment (F. 11. Muller, 
p. 720). Tt is now recognised that the nioniciit 
obtained decreases wiili the increasing dielectric 
constant of the solvent, but there is no general 
agreement regarding the exact law by which this 
decrease takes place. A logical formula that 
can eliminate this solvent infliionco and thereby 
allow of an exact evaluation of the moment foV 
the free molecule, will be a considerable advance 
on tlic pr(*sent-day technique of determining the 
moments of molecules. 'Flie potentialities of the 
Ilaman-Krishnan theory in this direction are 
cmpluisised by F. 11. (loss and K. (3. (^ox, in the 
discussion that follows, and P. Debye has pointed 
out that since solvent influence is m(Msure<f by 
the dielectric constant, the solvent iiiolecules 
near the dipole molecule are not the only ones 
involved. \ direct consu<iuence of this reducing 
inQiicnce of dielectric constant on tlic calculatcHl 
polarisation is to vitiate tiie Debye law of 
linearity of polarisation with 1/T when determined 
by till* infinitely dilute solution metliod. The 
resulting decrease in the slope of the I* I fT line 
and therefore of moment and the fictitious high 
values for the abunic polarisation are illustrated 
in a separate) commiiniration by IT. O. Jenkins 
(p. 7t)lh with his experimental results on fhe 
polarisation of nitrobenKene in dekali ri at 25° 
and 142°. The reported values of atomic 
polarisation are further discussed by 8. Sugden 
(p. 7<-U) who finds that no clear relationship can 
be (raced between moirient and Pa nor can 
finite Pa values be allotted to groups. In contrast 
to the well-investigated cases where the calculated 
polarisation decreases from the gaseous mcasure- 
iiients to those in solutions, F. Fairbrotlier (p. 802) 
has observed a considerable increase in the 
polarisation of the hydrogen halides when 
dissolved in benzene and in CX.''l 4 . The suggested 
explanation is that owing to the smallnoss of the 
molecules, the induced dipoles in the surrounding 
solvent molecules will be large and their ofTect 
will tend to increase the electron density at the 
halogen end of the molecule, or in other words, 
transform the covalent link to on ionic binding. 
In the keen discussion that follows there is no 
agreed opinion regarding the suggested explana- 
tion. The nature of tlie bond, whether ionic 
or atomic, the binding energies and tlin 
internuclear distance, and their bearing on the 
dipole moment are discussed in a sepanite 
communication by W. II. Iloclebush (p. 778). ^ 

The idle of inte^ipole forces on tlio polarisation 
and other physical properties are discussed in a 
series of three papers. The interaction enoi*gy 
between two dipoles at a distance r apart is 

proportional to^ oc n/ui*, where is the luoincnt 

and n the number of dipoles per unit volume. 
Van Arkel and J. L. Snook (p. 707) have showed 
that the simplest empirical equation in wiiich this 
energy term can bo successfully introduced is 

e-l Iwn/ ji* 

6+2 3KT+cnu*/ 

where c is a constant independent of solvent, 
concentration or moment, so long as there is no 


intcrmolcciilar association. Indeed this equation 
can bo used to furnish a sharp criterion for the 
existence of association fnirn tlio abnormal 
values obtained for c and the influence of solvent, 
etc., on tlic same. In another coinmunieat ion A. R. 
Martin (p. 750) seeks to estimate the nntiiro of 
the interdipelar foi'ces from the curvature in 
the partial vapour-pressure— composition curve 
of solutions of dipoles. This same interdipolar 
energy between the dipole inolcculos in a pure 
liquid contributes on additional term to the 
eoiie.sion energy due to purely TiOndon forces. 
Van Arkel (p. fl!38) has shown that the rise in the 
boiling point of tiie liquid due to this additional 

1*0 U* 

term is given by Tn = l'5:ixl0»x » where 

H® \ii 

Tu is the T)».*byi» contribution to the boiling iKiiiit, 
1*11 the optical polarisation, R the moan radius of 
the inoli*ciiie, and Vn the molecular volume at the 
boiling point. In larger molecules, the di.stanco 
between constituent lii poles when appreciable 
must also be taken into consideration and this 
helps to predict tin* ordcM* of succession of boiling 
points in a group ot isomers. 

Anotlicr pliysical clwirarteristic of a dipole 
molecule is tlie Ihiite time it takf*s to orient itself 
in the direction of ( ho applied flidil. This is tiie 
tlienie of P. l)el>yi» (p. tl7!)) for his opening contri- 
bution to 1 he whole symposiiiiii. Wlieii the period 
of oseillaiion of the applied field is of the same 
order as the time of relaxation of the iiinlecule, a 
dilTci*enco in phase is set up bo( ween the field and 
the polarisation with aecninpanying energy absorp- 
tion and docmisc in diidc^ciric con:d>ant. Of 
tliesc the energy absorption Is a first order cITect, 
and measurements of high frequency losses parti- 
cularly in dilute f:ohitions— for which alone the 
eqii.ntions arc valid -should give ahsoIiif.(* values of 
the relax.'ition time r aceoiiling to t-he formula 


/€ -I 2\® co2t N/x® 
V 8 / 2V :i/.T 


wheiM^ W is the energy pi’odiiced in ergs per c.c. and 
per second, c the dielectric constant nf the non- 
polar solvent, F tlic amplitude of (lie applied field, 
/the mol. fraction and V the moli.iI voliinio of the 
solvent. .1. Malsch and (3. Martin have developed 
the necessary technique for these measurenioiits. 
The resiiKs show that dilTerent values of r for 


one and the same inoleciile in different solvents 


are far from pixipurtional to their viscosities as 
will be cxpecteil froiri 8tokes’ formula, t is 
probably an individual characteristic constant 
depending upon the particular form of the 
molecule. P. Girard (p. 7(1.3) has studied the 
dielectric constant and dispersion of a number of 
alcohols and finds evidence for the existence of 


association complexes. In polyhydric alcohols 
tiie association complexes are ])olai* in character 
with diffi^rent dispersion regions, and break down 
witli rise in temperature. On the other hand, 
t-ertiary alcoht .ls arc typical examples where non- 
polar association complexes are formed. J. W. 
Williams (p. 723) has described briefly some 
experiments to verify quantit.ative]y Debye’s 
theory of dispersion, and to apply the equations 
to calculate the molecular weight of proteins fmm 
the relaxation times. In certain cases good 
agreement with cxporimontal values of molecular 
weight have been obtained, but in others discre- 
pancies have appearedf TbcROurcceQf erroy and 
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attempts to solve them are discussed. Debye’s 
formula seems also to be applicable, at least 
roughly, to solutions in polar solvents such os 
alcohol and water. 

The free nrionlaiions of dipole moloculea aro 
even more hindered when they are loealeil as in 
a crystal lattice, on account of the strong int(»rnal 
potential ilelds. St ill the existence of a pronounced 
uisp;*rsion ns in icc points to a pmbability for 
sponUinoous passage of a iiioleculo from one direc- 
tion to another. J. Jilrrara and II. Sack (p. 087) 
find a similar dispersion also in the crystals of 
magnesium and yttrium platiiiocyanides and 
attribute this to tlio existence of one or two very 
loosely bound water molecules per platinum atom. 
It is also observed that the orientation of tlic field 
with rijspcct to the axes luis a pronounced effect. _ 

When an ionic Intti re is placed in an electric 
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field there is an additional polarisation due to the 
relative displacement of ions. This additional 
polarisation increases with rise in temperature 
while the usual volume polarisation decreases. 
K. ilreischer (p. (iSo) has calculated tiie resulting 
temperature coeflicient of dielectric constant on 
tlic basis of the existing theories of interionic 
potential for the case of NaCl and CaP 2 crystals, 
and finds a discrepancy between calculated and 
experimental values, which is attributed to 
ceriain imperfections in the theory. 

The sympoHium is thus seen to cover almost the 
whole field of the dielectric properties of matter, 
and when taken along with the oxhaiistivo table 
of moments given as an appendix, tins volume of 
the Faradai/ SorirJy Journal is easily the most up- 
t'O-datc guide to the subject of Dipole Moments. 

M, A. (lOVTNDA ilAU. 


Industrial PossiHlities of Some Research Work done in India. * 


ALTllOUdir, prior to the lime of the Groat 
" War, efforts at industrial developments in 
India were not wanting, yet, the phenomenal 
enthusiasm fur the starting of new irKinstrhM and 
the serious attempts to exploia and exploit 
industrial piisHibilitie.s in the country witnessed 
during the perio I 101(1-1.8, can bo directly traced 
to the stimulus given to industrial re.^oai'cli by the 
Great War. Since tlion, the infc(?rest has been, 
more or less, kept up and energetic stops are now 
being taken by tlio Central Government to investi- 
gate market conditions and centralise roscarcli 
work in industries. 

Original work carried out in recent years hold- 
ing out industrial possibilitie.M, can bo rovimved 
under 5 heads:— (a) licsiiarches resulting in 
pormaiicnt factories, (b) Hesearches resulting in 
factory operations still in the initial stage, (c) 
llcsearohc^ resulting in faclorio.s operating on a 
commercial scale, but whicli for various reasons, 
have been discontinued, ((/) llesoarche.s which 
liave bntin of proved commercial intore.st, but 
which have not h *ori fully exploited, and ie) 
lltMiiarciins that await comfriercial considerjition. 

The resoarchc.s pertaining to tin? distillation of 
sandalwood oil, the utilisation of local oils for 
soap manufacture and the manufacture of lurpen- 
tine may bn mentioned as examples which come 
under the first group. Under tiie secoml category, 
comes the manufacture of ceramic wares and g«as 
mantles. Acetone witli increased demand under 
the exigencies of War, may be cited os an instance 
of a temporary industrial verlflJn^ Other indiis- 
trie.s which may be inonl iunnd in this connectlfui 
arc the manufacture of glue and gelatine, thymol 
ami straw boards. 'Plie manufacture of glue 
deserves careful consideration; a material of a 
somewhat inferior quality can be produced as a 
cottage industry and Tnay therefore prove of 
particular intemst to India. 

Besoarclu^s of proved commercial import^mce 
but which have not been fully exploited, deserve 
special^ consideration. They concern improve- 
ments in large-scale industries already existing in 


* Abstract of a course of two lectures delivered 
by Dr. Gilbert J. Fowler, d.so., p.i.c,, under tlie 
auspices of the Society of Hiologlcal (.Chemists, 
Indm, on the 22iid and 20th October 1Q24. 


India. Tlie lac indii-stry is a case in point. It is 
now faced with competitive synthetic substitutes 
on all sides, but possesses certain vii-tues which 
give the natural resinous product a distinctive 
cliarncter; the latter, therefon*, cannot be easily 
substituted. Tins is particularly tnio in tho 
iiiaiiiifactiire of electrical insulators, where the 
decoTiipositioii products of lac whicli may be 
formed when exposiMl to high electrical pressures, 
are still non-conducting, which is not tlut case 
with similarly formed products from aitificial 
substitutes. By imposing a strict scientific control 
during the various stages of f he industry— produc- 
tion. manufactiiits storage and transport, and 
exploiting the by-products of the factory, it 
should be possible to set the wliole industry in 
order anil the natural lac will undoubtedly hold 
its own against competition, 

Anothf^r industry which offers considerable 
scope for improvement, is tho fibre industry. 
In tlie ye.ar J0!I1, of the .11 million tons of coir 
produced for spinning, only J/IO million tons 
were used, and hern is ample mom for ent-er- 
pri.sing invtmtive genius to utilise the waste. 
The sliort fibres which can bo recovered fmm 
tlio cotton send appears to be quite suited for 
psiper m.'iniifacture, and the prc-treaiinent of this 
aiiil other c^-llulnsic materials for paper manu- 
facture dc^mand careful and systematic enquiry. 
Fermentation or retting ” may be found cheaper 
than chemical treatment. Other varieties of 
nbre.s that are available in India are the aann 
hemp, Jinsoed straw, megasse, rice straw and 
bamboo. 

The pmbloms of tlie oil industry in its many 
r.amif\c<aUons are so numerous that there is 
ample room for continued activity. The proposed 
Technological Laboratory at Nagpur ;'to be 
subsidised by tho Jjakshminarayan bequest 
infend.s to take up tho subject, and it is hoped 
tiiat fresh ]inc.s of enquiry tnay be opened up. 

The question of power alcohol has been in 
the minds of Indian technologists for many 
years, but although tho country abounds ^in 
exceptionally clieap raw materials, such as mahua, 
cassava and artichokes whoso utility as raw 
materials have been tested, the production of 
alcohol has not proceeded much beyond the 
laboratory trials. Papaya has bec^ shown to 
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contain more fermentable 8ui;ai' per aero than 
any other crop in India, and holds out vast 
possibilities for industrial exploitation. 

Another source of natural wealth which 
requires only energy and persistence to be iitilise<i 
with great beneflt to the food supply of the mass 
of the population, is human and animal wastes 
including activated sludge which can bo 
employed as a starter for composting town ami 
farm refuse thus yielding a valuable fertiliser. 

Other industries whose progress can be cnsiircsd 
by systematic laboratory investigations are tfie 
dyeing industry, wood distillation, chromium pro- 
ducts, refining of crude saltpetre, preparation of 
papain and manufacture of vinegar. 

A largo proportion of tho literature that has 
accumulated, concerns those problems, which 
await commercial consifloration. To mention only 
a few, a good deal of work has been carried out on 
cereals and cmial products, and in the fruit and 
vegetable industry including its by-products, such 
as, papain, poctin, tartaric and citric acids, beve- 
rages and condiments. With tho exception of rose 
water and sandal oil, little (>fTort has b(^en made 
to develop the possibilities of perfumes from Indian 
ilowors and scented grasses. The economic 
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handling of the enormous quantifies of molasses 
from sugar factories, and its utilisation, presents 
numerous problems awaiting solution. 

The argument tiiat, provided raw materials 
could be exported with profit, it would be un- 
necessary to spend money in setting up factories 
to utilise f he raw materials and convert them into 
useful coiiiiiiodi ties, is illusory since it disregards 
thoimporlancc of tho circulation of wealth. Thci'O 
is a considerable field in India, to-day, for small 
industries requiring comparatively little capita), 
and no opportunity slioiild be lost to exploit thoni. 
The large-scale industries require not only consi- 
derable capital, but also courage and vision. A 
country which has produced .Tamscfijoc Tata may 
iiope for other captains of industry. 

Ultimately all wealth must come from land 
since men cannot live without food. In India, it 
cannot lie doiibtiMl that every effort should be 
directed towards a more intensive .agriculture. 

I nipr.ived ngriciilturo should render 

po.'tsible a higher standanl of life in tlie coiiutlesH 
villages of India, and with this higher standard a 
greatly increased demand for the pmducts of 
mechanical industry.” 

li. N. S. 


Science Notes. 


Acetyl (iroup in TJynUu -Mtv, Pulin llcliari 8arkar 
of the Dacca U niversity writes! ‘*Tho fact I liat wood 
arid other ligniflcd materials when distilled with 
dilute mineral aci<ls .afford acetic acid, has caused 
several investigators to assume that lignin contains 
acetyl group.s. This is still an iiiisettled fact, as 
no lignin preparation uptil now has been found to 
give .acetic acid und(.*r similar conditions. 
According to Jonas {Vapier FabriktinL^ 102H. 26, 
22 1 ) the acetyl group is split off from lignin by 
very strong 1£(U during isolation even in the cold. 
Ue includes therefore an acetyl group in* hi.s 
inodilication of Schrautirs formula. Jleu.ser 
{Paper Trade Jour., 10110, 83, To) also considers 
the acetyl group as characteristic of lignin. 

“ Kaw jute but not lignin, even wlien separated 
with42%JlUl under the mildest comlitiona, gave 
acetic'acid on distillation with dilute II2SO.1, or on 
being first boiled with KOII and then stenni 
distilled after acidification with II 2^0.1. Acetic 
acid was estimated in raw jute and jute del ignifieil 
with 0102 without any previous boiling with 1 % 
alkali. It has been found that raw jute gave 
0-20% acetic acid while deligniflod jute gave 
%. As jiito contains la* 43 % fif lignin, 1 00 g. 
of raw jute means 81-57 g. of deligniflod jute. 
Again, since 100 g. of delignifiod jute gave 7-51 g. 
of acetic acid, 84-57 g. of it would give 0-37 g. of 
tho acid. Actually, raw jute gave 0-25% acetic 
acid, which fact therefore proves in an indirect 
way the absence of acetyl group in lignin.” 

« * * 

Absence of Aldehydo-group in Zignin.—Vr, Pulin 
BehariSarkar of the Dacca University writes : “In 
a former communication ( Cu rr . Sc i 1034 , 2, 400 ) 
it has been pointed out by the author that the 
reducing action of lignin is due to the two Oil 
groups attached to the benzene ring in the ortho- 
jmition. Further proof has now been obtained 
lor this from the results of methylation. 


J Jgnln isolated by 12% lICl at room tempcratuie 
has been separatcal into two fractions by dilute 
NaOTT. The soluble portion which reduces 
Fchllrig’s solution very readily, has been methy- 
latej[l with dimetJiyJ sulphate and 45% KOI! at a 
Icmperatiirc below 25® (Urban, Cellulose Chemie.^ 
1928,7, 73). After a single treatment the reducing 
properly diminished considerably and after tlie 
second, it disappeared altogether. The colour 
changiMl from deep black to light brown and the 
product no longer dissolved in alkali. As only 
tlie DLi groups are attackial by dimethyl sulphate 
ill pre.sence of alkali, the absence of inducing 
property in methylnteil lignin therefore proves 
co2lclli^ively that lignin contains no aldehydo- 
gioiip. 

It may bo mentioned here that the loose combi- 
nation of dimethyl siilpliaio witli the CilO group 
ns in the cn.se of sugars, breaks up easily on 
warming with dilute acids or alkalis.” 

* • • 

TlarvesUng Suynirane.- Mr, Y. K. Raghiinatlia 
Ifao, Chemist, Jifnndya Sugar Factory, wHtes : “To 
know when a .«ugnrcane crop is ripe for harvesting 
it has biMui the practice to cut down several stalks, 
send theiri to the factory for pressing out in a 
handmill and analyse the juice. Ijnlely the mctliod 
is the. inexpensive and simple one of noting tho 
*Brix * or density of iiio juice from the cane in the 
Held with a hand refractometer, the point of 
sampling being about the middle of the stalk. The 
pith is bored i^irt from an internofle of the cane 
with a * Geinpol * knife and pressed to give a drop 
or two of the juice, whoso Brix is noted. A 
variant of the method is to collect tho juice drops 
from all the stalks in four selected stools and 
observe the brix of the mixed sample.^ 

1 /. S. 1033, pp. 37, 274, 359 ; 1934, pp. 235, 
240, 320. 
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A slightly difTcrent procedure was followed in 
testing the sugarcane fields at Manrlya. The pith 
of the cane was not bored out. The juice was 
taken out of the cane directly by a grooved knife 
(Zeiss) or by means of a pair of tongs with sides 
broadened so as not to injure the cane and fitted 
on the inside with a piercing buttcjn and grooved 
so as to let out tlic juicc.^ Errors duo tfi evapora- 
tion and insulTIcient denning out of the former 
juice sample should be guarded against ; iii this 
respect the knife is simpler. Every fifth interuodc 
from the visible air routa was sampled. 


No. of canes examined 48. Variety II.M. 820. 
12 months old. 

Tarlu 1. (Brix) 


Internoilo 

5th 

10th 

15th 

20th 

(top.) 

Stool I. 

2M 

20-7 

20.1 

17-3 

IT. 

21.3 

21.0 

22.0 

20.7 


.. Til. 

20. K 

21.7 

21.5 

20.1 


Calculated 

Total 

21.1 


21.20 

18-2 


Observed 

ToUl 

21.2 

21.30 

20.00 

— 



Table IT. (Brix) 

5th 10th 15th 

201)1 

(Uip.) 

Stool IV. 

21.5 

22.1 

20.0 

17.1 

M V. 

22.7 

22.7 

22.0 

2I.O 


VL 

22.2 

22-0 

22.« 

2|.0 


(■alciilnted 

Total 

22.2 

22.7 

22.0 

21.0 


Observed 

Total 

— 

— 

22.2 

— 


Fniiri the 

rc^Hults i 

it la found that 

a CO 



sample from the middle of the stalks is a fair 
average. Howevor, sucli a sample does not distin- 
guish between ripe and nearly ripe cane. The 
convergence of tlie lirixes of the top, middle 
and bottom parts is a better criterion. Tn unripe 
canes the brix at tlio mifldle is more than at (he 
bottom and mucli more than at (lie tup. Tiie 
values are nearly equal at ripeness, the limit of 
divergence being ± I® Brix. 

The ripeness test should tiien*forn consist in 
collecting separately average samples froiri the 
top, inidfile and bottom of all the canes In four or 
five selected stools, proper weight being given to 
damaged or borer attacked cane.s and noting the 
brixes of tlio thren average samples. When ilic 
three values arc nearly equal the cane is ripe. 
This method involves no greater expense or labour 
and is a very reliable one.” 

* « * 

Aaiatic Society of /feni/f//.— Among the interest- 
ing exliihits that were shown and commented 
upon at tiie recent iiioeting of tiie Society hold on 
the 6th November, were six C'hina pl.ntes, repre- 
senting the thrc*e famous Buddhist pilgrims. Tlicse 
were exhibited by Mr. Johan van Mancn. 
** Genuine Chinese porcelain is as famous ns its 
fakes are feared. India has in the course of ita 
histpry absorbed a substantial amount of valuable 
Bpeeimens of (Miinese ceramics, wliich come to 
light from time to time, and after the great 
European War, Calcutta has boconioan important 
dispersion centre for old China, both genuine and 
spurious. The p1at>es exhibited represent the three 
famous Biiddiust Pilgrim's, Ea llsien, Tlsnan 
Tsang, and I Tsing. The period mark gives the 
date of maiiufacturo as that of Ilsuan Ilo. the one 
but last Emperor of the first 8ung Dynasty, ?,e., 

* Sugar News, 1084, p. 300. 
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A.D. 1110. . This is almost unbelievable, though 
some Chinese friends who have been consulted 
think the plates probabl:^ genuine/* 

A New Technique of Mirro-Analiysis.— Dr. Charles 
Bosenblum of the University of Minnesota has 
evolved a new technique of micro- analysis for 
determining extremely minute quantities of 
chemical elements. Many of the heavier elements 
have radio-active isotopes which arc chemically 
indistinguishable from them, but whicii make 
their presence known by their disintegration and 
arc detectable by physical methods. Tlie proposed 
method consists in adding to the solution of the 
element, a small amount of radio-active clement 
with which it is isotopic. The mixture is chemi- 
cally inseparable, yet the amount of radio-active 
disintegration detectable is a mcnsiire of the 
concentratJon of tlie inert eietrieiit. *' If now a 
fraction of tlie element is removed from the 
sohilion by pi'ocipitatinn or electro-deposition, 
the same portion of the radio element is simultane- 
ously removed ; tlu' radio element thus acts as an 
indicator of the inactive element.” 

• * * 

Knzffmic defence against 6V/wr<?r.— The possibility 
of treating cancer by artificinlly stimulating 
the enzyme activity of an oigan in order to 
aid the natural dofenKivc mechanism of the 
body has been foreshadowed by the work 
of Dr. E. P. iSchroedcr and Dr, Ellio MacDonald 
of the (-ancer Research Laboratories of the Uni- 
versity of Pennsylvania. Arginase occurs in large 
quantities in the tiirnoiiruus tissue and is closely 
associated with rapid growth proce.sso.s; at the 
same time the nrginase normally present in tlie 
liver docroase.s as the tumour grows. Tlie con- 
centrations of two other enzymes in the tiinioiir- - 
catiicpsin and phosphatase- on (ho other hand, 
diminish os tlie cancerous growth becomes more 
necrotic. Pliosphataso, in particular, is found in 
iiigh concentrations in the kidneys of rata resis- 
tant to cancer. “The 'mplantcd cancer tissue 
might liberate into the blooii stream certain 
enzyme activators or stiinnli, which would cause 
other organs to respond by sotting up a defensive 
mechanism in the form of increased enzyme 
activity. If the stimulus is siinicient tiie animal 
may throw- oft the cancer; if not the cancer 
grows. 1". is opens an interesting field in the 
possibility of artificially stimulating enzyme 
activK y of an organ as a defence against further 
growth of the cancer.*’ 

* * • 

Air Conditioning,— Uv. Moscicki, one of the 
most eminent chetnists in Poland and IVesident 
off the Kepiiblic, has invented a device whereby 
th«* air of sick rooms may be conditioned so os to 
simulate that of a mountain resort. He has 
succeeded in reaching his objective of greater 
purity, II higher percentage of ultraviolet rays, 
a greater degi'oe of ionisation, and a lower atmos- 
pheric pmsoiire together witii the introduction of 
small amounts of ozone {Ind. Eng, Chem,, Neics 
Edition, 1031, 12,317). 

• • • 

A New Colour Exhibit in the American Museum , — 
According to a report in the Natural History 
(103i, 34 , 58.0) an interesting colour exhibit of 
special interest to naturalists has been arranged 
in the Hall o( Reptiles of the American Museum;. 
The exhibit includes llvinip specimons showfkig 
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three types of colour mutations, a bright yellow 
variety of the common pond frog, a black 
melanistic form of the garter snake, and a rod 
variation of the chicken snake. By way of 
comparison a nonnal specimen of each species 
is also included. 

The green colour of the normal pond frog is due 
to a reflection phenomenon. The rays reflected 
by certain guanine-containing cells backed by 
black pigments, pass through a filter of oil- 
containing cells thus imparling a green appearance 
to the skin. The yellow '^sport*’ lacks the black 
pigment cells and the consoipience is that the 
short light waves are not reflected back through 
the yellow filter, the skin therefore appears y(dluw, 
‘not green. Mutations or germinal changes arc; 
the first stages in the formation cjf new speedes 
and the various colour “iSports” arc; of special 
interest to the naturalist. 

« « * 

Bombay Government Fishery Scheme. — In our 
issue for November IDIiJi (“ Science News**, p. 181) 
attention was directed to the slc])s taken by the 
(jovemment of Bombay, in pursuance of the it‘- 
commendations made in Mr. li. T. Sorley’s Bt'port, 
to impiove the supply of fish to the; city of 
Bombay by introducing a system of transporting 
fish from the fisiiing grounds to the city by motor 
launches. It will be learnt with considcTable 
satisfaction that the scheme has proved useful and 
that within one year the (lovernirKUit has already 
launched a third motor vessel in connection with 
the scheme. It is also learnt that enquiries are 
being made by the local fishermen rc'garding the 
feasiTiility and cost of converting ordinary lisliiiig 
crafts into power boats. It may, therefore, be; 
presumed tliattho lo(!al fishermen are beginning to 
I'calise the benefit to their trade by the adoption 
of rapid and modern forms of transport. The 
progrc*BS of the small beginning made liy Bombay 
in improving its llsh trade should be watched with 
keen interest by oilier parts of India, especially 
Bengal and Madras, where primitive transport 
methods are still cmiploycd, in spite of an increas- 
ing demand for flsii and a consequent rise in prices. 

It is not yet fully realised that Fishery Industry 
is next only to Agriculture in this country. To 
relieve tlio distressing poverty of tlie masses and 
to improve their diet, it. is absolutely essenl.ial U» 
develop the iishery resources of India along 
scientific lines at an early date as was point e<l by 
us in the October issue of 11)83. 

* • * 

Report of the Zoological Survey of India.~-\ 
copy of the report of the ivorking of the 
Zoological Survey of India for the years 1021)-32 
has been received by us. The Survey wl'icli is 
associated with the Indian Museum is tiic ju'cmier 
Zoological institution in India and has a Rbrary 
which is one of the largest in the Bast. The 
report sots forth the scientific activities of the 
Survey both in the field and in the laboratory, 
the papers that were published by the staff in the 
Journals of the Museum and gives a general idea 
of the working of- the Institution. A number of 
original contributions were made by the staff and 
resca^sh workers of. the Survey and were pub- 
lished in the Records ahd the Memoirs of the 
Indian Mqseum and other Journals. The recent 
retrenchment effecti^d in the contribution of the 
Qovemmmt to the Suryey has crippled its 
tesources considerably ^nd has resulted in 


SClENOS 221 


seriously hampering the good work that the 
Survey has been doing. 

Report of the Building Research Board for the 
year 1033, II. M. Stationery Office.— The report 
coni])riKcs a general review of the acf ivilics of tlie 
Building Research Board during tlie year 11)33 
and a cleiailod uccfiunt by the Director of Building 
Reseaiidi of the progress of nutiiorous investigations 
that arc being carried out at tiie Building 
Uesearci) Station. Arcliitecis, Builders and 
Surveyors arc linding the Annual Reports of the 
Building liesoarcli Board a valuable means of 
kef^ping abreast with progress in buililing research. 
An important section of the report deals with 
problems of praclical interest suhinitted to the 
Stallion during 1 he year. 

• ‘ • ♦ 

Tin; appointimmt nf Mr. J. C. Fernandes os 
Agrieiiltiirnl Ti*rhnicist to iho (lovernmeni of 
Moz'unbi((iie, Boi-tugiif‘se Fast Africa, is announc- 
ed. lie was a student of the Bonna Agricultural 
(■olh.'go, and was' Principal uC the (lovernment 
Agricultural School, Sangucni, (ioa. 

* * * 

Mr. il. Iv. Bhide, Economic Botanist to 
H. F. IT. tlie Nizjim’s (lovernmeiit. nd-ired in 
March 11*31 .‘if ter 3 yeai*a of sm-vice. He entered 
the service of fhe Xizam aftiu* ivtiriiig ns Cifip 
Botanist t-o the (ioveiiinuuit of Bombay. His 
iiiatuw' experience hidped him to organize crop 
improvement work in Hyderabad along modern 
lines. I reworked primarily on rice and castor. 
Strains of rice evolved by liirri are popular and are 
spmiding In the Stale. In Hit; 11)34 Science 
Congi’ess at Bombay lie pnri.icipated in the 
Symposium on Plant (ionetics contributing a 
paper on ‘Recent Advances in Breeding (.*astor*. 
lie was a t rained artist and a veteran plant-bi*eeder, 
who rotiri»s at. 31 years of nge to a well-earned 
rest. 

* « « 

Sirth I nlenialional Congress for Scientific 

Slanagcmen L—Tho nientings of the Sixth Inter- 
national CongHfss for Heieiitiflc Management, 

whicii will take jdace in Tiondon from .Inly lotli 
t^i .Tidy 20tli, 10.35, will be held ;it the (Vntral 
Hail, Westminster, and in the Halls of the 

Institution of (7ivii Rngineers and of the Insti- 
tution of Mechanical Kngineers. 

It is the purpose of the (‘niigress ns a whole to 
obtain piapcrs and discussion of praciienl appli- 
cations of scientific management in nil its phases. 
References to .'ictunl technique Avill relate to 
specific problems and how they Jiave been met. 

Another aim of t he org.anisers of the (‘ongress is 
f.o provides oppfU'tuiiities for members to meet, in 
an informal way, people from other countries 
inti*reste(i in llic same problems us themselves, 
and tills will be n marked feature of the organi- 
sation. The Congi’ws will appeal to all those 
holding managerial posit ions in any phase of our 
national life, but it is a further object of tlie 
Congress to avowsc a more public interest in the 
subject of managemenf.. 

Picvioiis Conferences have been hold in Amster- 
dam (1032), Paris (1020), Rome (1027), Brussels 
(102.5) and Prague (1021), but never before in 
Britain. More, than two thousand members were 
enrolled for the Paris Congress, and it is expected 
that at the Conference in ijondon next year this 
number will be exceeded. 
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Full pariiculara in regard to the ari'nngctncuia 
for the Congress may bo obtained fmrii the 
Secretary, Sixth Internationa] Congress of Scionti- 
fle Management, 21, Totliill Street, London. 
S. W. 1 {The Journal of the Royal Society of Arla^ 
1931, 82 , No. 42(i5). 

« « * 

Fourth Silvivuliurat Conference , — In the week 
October 28tli to November :ird a meeting <»f 
Forest OfTicei's from all parts of India was lield to 
discuss Silvicultural matters, particularly from 
the point of view of research. Over thirty delegates 
were nomlilated representing nil provinces as well 
as Indian States with extensive hu'est interests. 
The last conference was held in 1929 wlien Kash- 
mir was the only State represented, but this time 
Travancorc, Mysore, Hyderabad (Deccan) and 
Ohairiba Tehri also sent delegates. The Agenda 
wore mainly based on those of the last conference, 
progress made in giving efToct to the resolutions 
then passed being reported and further develop- 
ments discussed. Important among the items arc 
methods of research in tropical evergreen forests, 
the significance of local races of species extensively 
planted such os teak, forest grazing, and the 
preservation in perpetuity of selected forest areas. 
Hpccial attention was also given to soil problems 
and ecological investigations in their bearing on 
forestry. 

« « « 

Presentation of Papers before Scientific 
Meelhigs.~^Wo are quoting below the suggestions 
made by the Group of Divisional OfTlcers of the 
American Ghemicai Hociety (6/., fnd, Emj, Chenu^ 
News JSdn,f 1034, 12 , 300) for the effective presen- 
tation of papers by authors before scientific 
meetings convened for the purpose of reporting 
and discuasing research work. Itepeatod criticisms 
levelled against the method of preparation of 
papers are generally valid and it is hoped that by 
observing the suggestions, the authors would 
materially assist in'improving the scientific value 
of the meetings. 

1. Arrangement of il/u/criaf. --Manuscripts a.s 
prepared for publication are seldom suitable for 
oral presentation. The paper should convey 
clearly to the hearer; (a) the purpose of the work, 
(A) the experimental method, (c) the results 
obtainiMl, and (d) conclusions. Tlie nature 
of the rnntcrial and the time available for 
presentation will determine the degree of empha- 
sis to be placed on each sub-division. The author 
should make cciiain by trial against his watch 
that the ^ essential points can be adequately 
presented in the time allotted to f he paper. 

2. Statement of Orient the audience 

clearly ns to the nature and purpose of the work. 
A lengthy historical review is generally out of 
place. 

3. Technique , — Describe the experimental 
method employed so as to indicate the principles 
involved. Omit details of apparatus or procedure 
unless there is some particularly novel develop- 
ment. Such data may be included in the pub- 
lished paper but will bore your audience. 

4. Stfdenwnt of Results , — Present the results 
graphically, preferably with diagrams. liantern 
slides are more clearly seen than hand-drawn 
charts. These slides should bo of standard size 
(3»25x4 inches) and should project clearly on the 
screen. Uogardless of who has made the charts 
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or slides, try them from the point of view of the 
audience before presenting them at the meeting. 
Do not read tables, a procedure which wastes 
time and destroys interest but point out the 
general trend of the data. 

5.' Conclusions. — Siimniarise the evidence and 
discuss the importance of the results or conclu- 
sions to the particular field of research involved. 

0. Mnnmr of Preseniaiion,~~\)o not read from 
a manuscript verbatim. Talk directly to your 
audience in a clear, loud voice. Do not face black- 
board or screen while speaking. Articulate 
distinctly. 

• * * 

The Microid Physical ^Seric*.— Messrs. Oriflln 

Tatlock, Ijtd., with a reputation of over one 
century as makers of scientific instruments, have 
I'eccntly put on the market a whole range of 
physical apparatus incorporating several irnprove- 
inenfs in technique. They are admirably 
adopted for the demonstration of pliysical 
principles, and have aroused keen and wide-spread 
interest among those who have seen and tested 
them. 

TIlc second edition of their catalogue No. 1 1.1 x, 
illuHlratoH a sidection of apparatus suited for 
demonstrating physical principles which should 
prove invaluable to progressive, ediicaiional 
instiliitions. Each a])paratus is illustrated and 
described separately and ex])eriniontnl notes are 
provided. Those inteiostod may address enquiries 
to their Indian Agents, H5, (71ive Hiiildings, 1’. O . 
Box No. 2130, Oalciitla. 

* * * 

New Carl Zeiss Quartz Spectrograph,-— An a 
result of many years* experiments Messrs, i^eiss 
have now put on the market their all-metal 
Quartz Spectrograph “ (Qii) 24'*. TJie instrument 
is of extremely attractive design and completely 
enclosed. The spectrum can be pliotographcd 
over the wliolc range from 2000 to .1800 a, 
special importance having been attaclied to good 
definition of ilin lines ir the region between 2UC0A 
and the short wave end of the visible spectrum. 
The total length of spectrum is about 230 mm. on 
the 21'xO cm. pinto. In order to enable scientists 
in India to examine this spectrograph Messrs. 
Adair Diitt & Co., lAd., will, as they inform us, 
exhibit the instrument during the next Science 
Congress Exhibition in (Calcutta. We do not 
doubt that a large number of our readers will bo 
interested in this product of a world-renowned 
firm. 

* • « 

We acknowledge witli thanks tlic receipt of the 
following,— 

Actiinlif^s Scientiflqucs et Industrielles," 
Nos. J3I, 1.37, 142, 101. 

** Journal of Agriculture and Livestock in 
India,” Vol. IV, Pt. V. 

“ .Toiirnnl of tlie Annamalai University." 
Vol. JII, No. 2, October 1034. 

“The Binchemical Journal,” Vol. 28, No. 4. 

“ American Journal of Botany,” Vol. 21, No, 8. 

‘‘.loiirnal of the Indian notanical Society,” 
Vol. 13, No. 2. 

"Canadian Journal of Research.” Vol. II, 
Nob. 2 & 3. 

" Chemical Age,” Vol. 31, Nos. 796-708. - i 

*' Berichto der Deutschen Chemisclien Gesells- 
choft,” Vol. 67, No. 10. 
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"Review of ScientiHc Instruments," Vol. .5, 
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ACTUALITES ScrKNTIFIQIJES ET INDU8TRI- 
ELLES. (Ilormann ct cio, Editeurs; Paris, 
1931. Nos. 115, 116, 141 and 162.) 

Tho first tlirco numbers belong to tho 

Exposers (I’Astronomie Stcllairo " series and 
the last to the Exposes de Physique Mold- 
eulairo ” series. 

1. No, (115). Uistoire de V Aetronomie 
stellaire jmqu'a V dpoque eontemporaine, par 
II. Mineur fpp. 1-57). 

This is tlio first of tho series relating to 
topics on stellar Astronomy and is meant to 
bo a historical introduction. Tho author 
has very wisely confined liimself to the statis- 
tical portion of Stellar Astronomy dealing 
with movements and distribution, leaving 
Stellar Physics to be dealt with under another 
series. Even with this limitation tho subject 
is so vast that success in presenting a clear 
and comprehensive exposition must be really 
considered an acliiovement. Tlio author who, 
along with Oort and Lindblad, has done 
distinguished work on the subject of tlio 
rotation of the Galaxy has been eminently 
successful in presenting sucli an exposition in 
the short space of fifty-seven pages. The 
author’s aim has been not to give a mere 
chronicle of dates or a catalogue of figures 
blit to present ** I’dtat actuol de la science, 
ses methodos et ses documents Tho amount 
of information contained in and the variety 
of topics treated by this little book are truly 
astonishing. The author even finds space to 
present a clear account of the activities of 
the I. A. V. and it is interesting to read in 
this connection that Dans los votes admini- 
stratifs, ohaque pays a un nombre de voix 
proportionnel it sa population, mais dans les 


votes siir los questions scienlifiquos, rhaque 
astronoine present dispose de sa voix". 

On account of the vastness and rapid 
growth of the subject it would naturally be 
easy to pick out here and there a few topics 
not treated by tho author. It might thus be 
pointed out that mention is nowhere made 
in the book of novic and planetary nebiilse, 
but perhaps tho author thought that these 
are not of much statistical significance 
although important from the point of view 
of stellar evolution according to Milne’s 
tlieoiy. In dealing with Shapely’s cosmolo- 
gical scheme of supcrgalaxics and meta- 
galaxies mention could have been made of 
estimates relating to the size of tho galaxy 
and how the trend of recent work in this 
connection (see, for example, Plaskett & 
Pearce, M,N.R.A,8,, June 1934) is towards a 
reversion to Shapley’s original ideas. Again, 
the work of Kapetyii and Stromberg on star 
streaming is given in bald outline without 
any attempt at clothing it with tho flesh and 
blood of the relevant theory. 

It must be admitted, however, that these 
are all trivial lacunae in an otherwise excel- 
lent book which is so modern in outlook. 
The book contains two excellent photographs 
of Kapetyn and Shaplcy and other maps 
locating the important observatories of the 
world. One would have liked to see also a 
photograph of TIerschel who is justly consi- 
dered tho father of Stellar Astronomy. A 
striking feature of tho book is the original 
idea of tho author of indicating the progress 
of astronomy during the centuries by means 
of a number of graphs in which tho abscissa 
are tho dates and the ordinates are tho 
logarithms respectively of the number of 
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catalogued stars, number of proper motions 
determined, radial velocities, measured paral- 
laxes and known variable stars at each epoch. 

2. {No, 110). Aldments de slaUsque Mathe- 
matiqueSf par 11. Mineiir (pp. 1 to 10). 

While the previous volume serves as a 
general introduction to statistical astronomy, 
the present one is intended to be a sort of 
mathematical introduction. While there is 
nothing in this book which would be new to 
a professional statistician, it is bound to bo 
of the highest value to workers in stellar 
statistics and in other experimental sciences 
whore mathematical statistics is applied. 
This is in fact the aim of the book and by 
the choice of particular examples from astro- 
nomical topics like stars of dilTorent absolute 
magnitudes and the correlation between 
spectral type and absolute magnitude, the 
author has succeeded in making the subject 
very intelligible. We only wish that there 
were more examples of this type especially 
ill the later part of the book dealing with 
the characteristic fumdion of a law of distri- 
bution and the application to integral equa- 
tions. A specific example, chosen for 
example, from Scare’s work on the density 
an<i luminosity functions would have added 
greatly to the clarity of exposition. The 
author’s remark on the use and abuse of the 
law of Gauss, viz,^ La loi de Gauss ne doit 
etre utilisee comme uii muyen epic si elle est 
applicable an problemo etudie, riiais rien 
a priori ne doit faire admettre qu’iine loi do 
repartition inconnue est line loi de Gauss. 
L’oubli de cette remaniuc, pourtant si (!ile- 
mentairc, poiirrait conduire a des resultats 
sans valciir *’ deserves to be widely known. 
The representation of a distribution by the 
sum of two Gaussian laws and an application 
of this to a particular case mot with in stellar 
movements are particularly well treated. 

It is perhaps true that the information 
contained in this book may not be sufficient 
to workers in statistical astronomy, but there 
is no doubt that it is necessary and indispens- 
able. 

3. {No, 141) .■ Photographie Stcllairc, par I [. 
Mineur (pp. 1-B7). 

- The two previous numbers of the series 
were more or less of a general nature ; but in 
this volume the author con.siders the definite 
problem of explaining the methods of stellar 
photography for the determination of the 
positions and magnitudes of stars. Deter- 
mination of stellar positions by photography 
covers less than one-third of the book and 
contains the usual methods of calculation of 


the constants of a plate and the reduction 
to celestial coordinates. There is, in addi- 
tion, valuable information regarding practical 
details of stellar photography and stellar 
images. 

The remaining two-thirds of the book 
dealing with stellar photometry is easily one 
of the best connected accounts of the subject 
which the reviewer has soon explained in 
such a short space. Visual photometry is 
first dealt with very briefly and includes 
rickoring’s meridian photometry culminating 
in the Devised Harvard Pliotometry and 
mention is also made of several catalogues of 
visual magnitudes, specially the Bonner 
Durchmusternng. Tlie fundamental methods 
of photographic photometry, like the method 
of comparison with a sequence and other 
methods depending on the production of 
stellar images with known difference of 
magnitudes, are then explained. A study is 
then made of specially important sequences 
like the north polar sequcn(*.e, Kapetyn's 
selected Areas and the Harvard sequences of 
Miss Leawitt. Mention is next made of the 
important photometric catalogues. A very 
interesting calculation of the limiting magni- 
tude of a star visible in an instrument is 
given and is perhaps due to the author him- 
self. The book ends with a short account 
of the method of extrafocal images and the 
ocular circle. 

A rather significant omission noticed is the 
photometry of nebulio, galactic and entra- 
galatic. The photometry of extra-galatic 
nebiihe has received a good deal of attention 
in recent years principally from the point of 
view of the integrated magnitudes, visual 
and stellar. But it is perhaps unfair to ask 
for more when tlio author has given so much 
of exi..dlent and up- to date information. 
For any one who wants to study stellar 
photography and know what it all means ” 
there is no better book that can be recom- 
mended. A list of contents and a short index 
would have added greatly to the value of 
the book. 

4. (No. Ifi2). Travauxrenents sur les mole- 
cules daus le soleilj les planUes el les ^loiles^ 
par P. Swings (pp. 1-14). 

This book, which belongs to the scries of 
monographs on molecular physics, is a natural 
sequel to the author's previous book in the 
Atnalit6 series No. 50 entitled Los bandes 
moleculaires dans les spectres stellaires”. 
This appears to bo tlie reason why one does 
not find here a treatment of the general 
theory of the subject involving principles 
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and technique. It consists of a connected 
account of recent work done in this field 
mainly between 1032 and 193 i and presents 
information properly ‘‘baked and cooked 
and served hot from the oven Molecular 
bands in tlio solar spectrum cover four pages, 
spectra of planets about Avo pages and the 
rest is devoted to stars on the main sequence 
of classes F-G-K-S-M. A very clear account 
of the work on Carbon stars, specially the 
work of Kosenfold and Wurm is given in a 
separate section. Mention is made in this 
connection of an interesting application of 
Schrodinger's wave functions to determine 
the relative intensities of bands of different 
groups in the spectra of 0^ and CN. The 
book ends with an exposition of the very 
recent memoir of IT. N. Kussel (AElrophyxi- 
cal Journal^ April 1931, p. 3L7) on molecules 
in the sun and the stars. The results of this 
memoir are compared with the earlier work 
of Rosenfeld and shown to bo an improve- 
ment on it. 

The book contains a table of contents and 
a very valuable bibliograpliy. It should be 
indispensable to workers in this Acid giving 
as it does a coherent summary of all the 
memoirs included in tlie bibliography. 

B. S. M. 

i|> * 

Ions, Elkctrons and lONisiNa RadIxVtions. 
By J. A. Crowther. (Edward Arnold & Co., 
London, fciixth Edition, pp. xii hSlO, 1931.) 
Price 12«. 6d. not. 

The popularity of this well-known text- 
book is amply evidenced by the appearance 
of the sixth edition. Although larger text- 
books have now appeared, the book still 
fiilAls a want and that well : it provides an 
introduction to the modern advances in phy- 
sics that is at once simple, comprehensive 
and free from abstruse mathematics. The 
new edition is an improvement upon the last 
which appeared in 1929 : two new chapters on 
“Neutrons, Positrons and Cosmic Uadiation” 
and “ The Structure of the Nucleus” have 
been added. The value of the book is 
enhanced by a sot of problems at the end. 
The rest of the book has also been revised 
and many parts re- written and re-arranged, 
while a number of sections has boon omitted 
as no longer interesting. Amongst the new 
information added all controversial points 
are left out as they ought to be, but the 
advantage of assuming only neutrons and 
protons with a-particles but no free electrons 
in the nucleus from the point of view of the 
mass defect curve might have been described- 


An account of induced Radioactivity 
discovered by Curie and Joliot and extensi- 
vely studied by Fermi and his co-workers 
might also have been given. Among the 
excisions we should have liked a few de- 
scriptions of experimental work to have been 
retained such as Langevin’s method of 
Anding the mobility of ions, or Townsend's 
experiments on the determination of the 
electronic charge, since they are instructive 
and interesting from a historical point of 
view. Apart from these minor details, the 
book in its new form gives an up-to-date 
account of most of the important Aelds of 
modern pliysical research and may bo warmly 
recommended to all those who are beginning 
a serious study of modern physics after a 
tolerably good acquaintance with classical 
physics. 

Perkin and Kiium no's Organic Chemistry. 
Parts I, TI and III. By F. S. Kipping and 
F. B. Kipping. (W. and R. Chambers, 
London.) Parts T and TI in one volume, 
Alt pp. reprinted in 1933. Piice Ad. 
Part II r separate volume 015 -- 9A7 pp. Ist 
edition 1934. Price A#. 

Parts I and II deal mainly with general 
systematic organic chemistry maintaining 
throughout a careful balance between 
theory and practice. The presentation and 
the scope of the subject are admirably adapt- 
ed to serve as a very useful text-book for 
students preparing for a pass degree exami- 
nation. Some of the subject-matter in 
small type and also the chapters XXXVII- 
XL as suggested by the authors are to bo 
omitted from the pass degree course. The 
volume gives in detail the preparation of 
about eighty compounds many of which are 
ordinarily prepared by students during their 
course of practical work and as such avoids 
the necessity for buying a separate text- 
book of practical organic chemistry. The 
numerous editions undergone by this text- 
book during the past forty years speak for 
its continued popularity as an admirably 
adapted text-book. However, for students 
preparing for an Honours degree the matter 
is inadequate and necessitates supplementa- 
tion. The authors will do well to adapt 
these two parts for pass course only and 
for such an adaptation the following altera- 
tions arc suggested : —The Chapters XXXVI 
to XXXIX both inclusive might be con- 
densed into one chapter under the heading 
‘Important components of animals and 
plants’ and treat in a very elementary 
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manner alkaloids, torponcs, proteins, purine 
derivatives, pigments, vitamins, etc., so 
that the student can have just an idea of 
the scope and importance of the subject. 
The chapter on dyestuils also is to be recast 
so as to give the student a mere outline of 
the nature and types of dyes and their 
variation in colour with structure. 

Part III which is recently written as a 
continuation of Parts I and 11 is intended 
mainly for students preparing for ITonoiirs 
degree examination. This part wliich deals 
with special and advanced topics like stereo- 
chemistry, electronic fortnuUe of organic 
compounds, terperies, carbohydrates, etc., 
gives a very good description including the 
recent and up-to-date investigations. How- 
ever, as it stands the part is inadequate for 
the standard for which it is intended. To 
make the volume a really useful text-book 
for Honours course tlie authors will do well 
to ofTcct the following changes. This volume 
may be divided into two parts the first 
dealing with general organic chemistry 
and the second with ^'atural products. 
Then the Chapters XLT— L and LVIl— LXI 
will have to be included in Part I, JTetcro- 
cyclic. compounds are to be elaborated and 
chapters on synthetic dyes and drugs added. 
Part 11 will then include Chapters LI— LVT. 
The Chapter LVI is to be treated in a more 
elaborate manner under different heads, c.g , 
Plant Pigments, Vitamins, Hormones, Pro- 
teins, etc. Chapters on alkaloids and purine 
derivatives are to bo added. With these 
alterations this volume becomes a very useful 
text-book for Honours course. 

II. S. J. 

* * « 

XlTUO(?KLLllLOSK ESTER LACQUERS ; ThEIR 
Composition, Application and Uses. By 
Dr. Fritz Zimmer. Translated by 11. K. 
Cameron, B.Sc., Ph.D., P.l.C. (Chapman & 
Hall. 2lUpp.) Price 18«. 


Judging by the present state of Chemical 
Industry in India, it is doubtful if the 
production of modern Nitrocellulose Ester 
Lacquers will over become a problem to her 
technical men; but their application and 
usos are, as indicated in the book, so wide 
and growing so rapidly even in this country, 
that its study will greatly help the 
technician. 

The author is the chief chemist and 
teclmical director of a large paint works in 
Germany with a qusirter of a century of 
experience in the field and has, as pointed 
out by the translator, produced an essentially 
practical book. It is difllcult to think of 
any work which gives such a condensed 
and vast amount of detailed-technical 
information on the production, application 
and uses of the material described, namely, 
nitrocellulose ester lacquers. The manu- 
facture of nitrocellulose, the properties of sol- 
vents, diluents, plasticisers, gums and resins 
and pigments which go to make the finished 
lacquer are all dealt with in sequence and 
with thoroughness. The method of appli- 
cation and the various uses to which they 
may be put are indicated. A description 
of plant used in the manufacture of the 
lacquer and various appliances used in their 
application are also included. 

It would bo ungrateful to complain where 
so much that is good has been oifered ; but 
a comparative estimate of cellulose acetate 
lacquers could well have been included. 
An error in the structural formula of 
diacctone alcohol on p. 21 may also be 
corrected in a future edition. 

The publishers and the translator deserve^ 
to be thanked for putting siicli a valuable* 
book i.i the hands of the English- reading 
public. 

M. RA.IA(jIOPALAN. 


Errata. 

Vol. Ill, No. i. 

lino 0 from bottom, nnrtor tho fienros 4, 6, 6, 7, 8, 9, 10, 11 

read “Tho Band SystemB of OaCl” for and 12 o, x , 

“ Tho Band Systems of CaCl, 

Pago 151, column 1, lino 4, read “OaCl” 
for “ OaClj. 

Pago 159*, referring to tho magnifications „ „ xbo-o ^ 

a a citjr, l*T. Subniwul. Aliw. .ndTpabUdiMl by 

a tf. Suirt. Ma. A.I.C.. A,i.i.s... .. c.,»m s^k... •• sowd ^ i.du, ii.tbd 


read 

X620 

for 

X310 

99 

X780 

99 

X390 

99 

X173 

99 

X86«6 
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Inland Fisheries in India. 

fpilE Statrsman of Calcutta recently 
piibliRlied a scries of siiort articles on 
“ Kislieries of the Punjab contributed 
by a correspondent. These articles dis- 
close tin inside knowledge of the working 
of the Department of Fisheries in the 
Punjab, and raise certain problems of such 
fundamental importance in regard to its 
administration and scientific aspects, that 
we tliink if. necessary in the interests of the 
fishing industry to invite public attention 
to tliem. 

Some twenty years ago wben the Punjab 
Government organised tin*. Fisheries Depart- 
ment, Ml. G. C. L. Dowell, I.C.S., was 
placed in cliarge of its destinies. This 
appointment w'as in general conformity 
with the doctrine, which all tlie governments 
used fondly to entertain (on the basis of the 
principles of facnltafivo psycliology), that 
a member of Civil Service is good enough 
for every coneeivable branch of adminis- 
tration. The reason why a civilian is not 
appointed as bead of the Oavendish 
Laboratory may, liowovor, bo found 
in tlic fact that it is not an earning depart- 
immt and its output is not immediately 
tiLvable. But in all industrial concerns 
where a deep sclent ifn*. knowledge and tech- 
nical training are indispensable for eiTicient 
and 8uc(;cssfu1 management of tbeir alTairs, 
Government assumes that the adminis- 
trative experience of its officers is more 
than tlicir equivalent. It is true that the 
general administrative offieers possess alert- 
ness of iniml, a comprehensive vision, tact, 
ability and application, but neither any one 
of these qualities nor all of them together 
will avail in the management of depart- 
ments in which an intensive scientific train- 
ing, U'clinical experience, aciiuaintancc with 
the methods of rescareh and ability to 
iniliale original inve.stigations are required 
for making t he concern a remunerative one : 
knowledge of revenue collection and of the 
penal code must, at all times, be a poor sub- 
stitute for these qualities. The administrative 
duties in tlic fishery and agricultural depart- 
ments are considerable and responsible, and 
it seems to us that the lieail of such depart- 
ments must also be a research worker liim- 
self so as to bo able to guide tUe laboratory 
work of his assistants, to assess their results 
and suggest problems for fresh investigations. 
Moreover, the administrative functions of 
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scientific departments are not identical 
with those of the general brandies of 
government, and a blank mind, which is 
not often the supreme qualification of even 
a judicial olticor, can never bo an 
equipment for scientiric posts. The prevail- 
ing practice of appointing civil olhcers as 
heails of technical and scientific depart 
inents is due to the fact that Govern- 
inent, which expends money on their organ- 
isation, desires to control their output, and 
no one is more competent to advise 
Government on the subject of prices and 
taxation than ifs civil servants. An 
industry, whoso scientific probhuns are 
subjected to considerations of prices and 
taxation, must ultimately become as in- 
efheient as an industry that has no scientific 
problems. An industry without a civilian 
head to control its afTairs is as blessed as a 
country which has no liistory. 

The correspondent of the Statexman 
suggests in the concluding portion of his 
contribution that the research work on 
Fisheries in the Punjab should be closed 
down until such time as adequate funds 
arc available to place it on a proper footing, 
with a pisciculturist from Europe or Ame- 
rica at its head This is just the kind of 
advice that a civilian administrator of 
scientific departments would, in a spirit 
of despair, tender to the government when 
its financial resources might temporarily be 
dislocated ; but the viewpoint of a scient- 
ist would precisely be the opposite. A 
time of economic depression is manifestly 
the psychological moment for the display 
of financial courage and technical skill, for 
if the lines of scientific investigation in the 
government industrial departments have 
been carefully planned with reference to 
the experimental and otlier environmental 
conditions, then it would be realised that 
the only protection against depression is 
more research. If the major industries such 
as agriculture, — and under their category 
we would also include pisciculture, — arc 
ultimately to be depended upon for the 
restoration of financial stability, then the 
•suggestion for the curtailment of research, 
even as a provisional measure, would appear 
to be fatal to the best interests of govern- 
ment. We have had occasion {Curr, Sci,, 
Oct. 1933) to comment on the subject of 
research on Fishery work wliilo reviewing 
Mr,* Burley's report on the Marine Fislicries 
of the Bombay Presidency, and we would 
repeat once more that if research work is 


entrusted to competent persons, then 
government will find it profitable to invest 
more funds in its promotion. The pros- 
perity of any industrial organisation must 
depend upon continuous and anticipatory 
scientific research, and industrial prosperity 
implies the financial stability of government. 
In the existing scheme of competitive inter- 
nationalism, the advocacy of the policy of 
closing down research departments of 
government industries, such as is advocated 
by the correspondent of the Statesman 
and Mr. Borley, can only be accepted on 
the responsibility of placing the country 
in a state of pmpetiial dependence on 
foreign products. 

The second proposal made by the corres- 
pondent, viz., that a European or an Ameri- 
can pisciculturist ought to be appointed as 
head of the fisheries department in the 
Punjab betrays his ignorance on the subject 
of fisheries research in India. An Amerman 
or European pisciculturist may bo a very 
eminent scientist in his own country, but 
in the widely dilTerent conditions prevailing 
in the tropics, he will generally find that he 
has to unlearn a great part of his training 
and experience before he can understand 
the cornplifuitcMl situation arising from the 
vagaries of the dry Indian climate, the 
rainfalls which obey no known law, the 
little understood habits of fishes whicli still 
have to be studied more intimately, the 
diverse customs and practices of the country, 
the nature of the ^ivers and tanks and the 
uses made of their waters for irrigational 
purposes. In the case of all appointments 
of foreign scientists, a more or less prolong- 
ed period of self-education in the complicated 
and unfamiliar local conditions must neces- 
sarily precede tlie acquisition of anything 
like a clear grasp of the situation ami 
the nature of Indian problems. If these 
scientists are really capable men, they may 
begin to gather experience of fishery work 
in the tropics during the probationary period 
and start on some useful lines of scientific 
investigation, otherwise they drift into the 
administrative branches of their department. 
In fact, it has been a singular misfortune of 
the Fishery Uesearches in India that, after 
Francis Day, persons, without competent 
knowledge and experience of the peculiar 
local conditions, have been appointed in 
most of the provinces, with the result that 
their elTorts have been always unsatisfac- 
tory. Bo far in the Punjab there have been 
two directors of the department, but neither 
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of them could claim to possess any scientific 
training or previous experience of fishery 
work, aifd accordingly tiiey attended only 
to the administrative aspect of their work 
to the detriment of the mure important 
side of scientific enriniries. Tlio depart- 
ment needs the scientiiic atmosphere and 
inspiration for the junior workers, and 
they can be provided only by the unbounded 
zeal of the head of the department who 
must be an intrepid research worker him- 
self. 

The Department of Fisheries in the Punjab 
at the time it was establislied set out to 
achieve a three-fold object, vis., to conserve 
all the species of fish tlien held by the 
rivers aiul tanks througli regulation of the 
metliods of fishing and the abolition of 
uneconomic and wasteful devices adopted 
by the fisliermon; to discover the habits 
and life-histories of the more important 
forms with a view to breeding thorn in 
captivity ; and to attend to the interests of 
the fishermen castes and to bring back 
many to the trades of their forefiithcrs. 
These are simiilc propositions and of these 
the second only is scientific, capable of 
being accomplished by a steady pursuit of 
the subject. According to the correspon- 
dent of the Siatefsman when a research 
odicer was appointed in 1920, it was con- 
fidently hoped that tliis branch would 
develop, but fourteen years have elapsed 
and except that he has been accommodated 
where he has access to a fine laboratory, 
resi^arch as sucli is no further advanced.*’ 
The research olllcer alluded to is a young 
inexperieuce<l graduate of the Punjab Uni- 
versity, and he was expected to work mira- 
cles, without special training and necessary 
guidance by the head of the department, 
if the Fisheries Department of the Punjab 
was unable to discover tlie general habits 
and life-history of the carp (Labeo rohita) 
in order to stock tiie rivers of the province, 
the blame attaches to the defective planning 
of the department. We have no hesitation 
in maintaining that the oflicial head of the 
department must bo a scientist, possessing 
competent knowledge and training and 
capable of conducting original investiga- 
tions himself and directing those of his 
subordinates. The post ought not to be 
oUered to civilians whose interest in the 
development of the scientific sections can- 
not bo expected to be more than academic ; 
and it is uncharitable to require them to 
guide researches for which they possess 


neither adequate knowledge nor previous 
training. 

Acconling to the testimony of the writer 
in the Staieitman the Fisheries Depart- 
ment has achieved a certain measure of 
sueecss in reclaiming those dshormen whom 
tlie system of begar (labour for government 
servants witliniit remuneration) liad driven 
to basket-making. This is certainly a great 
departmental achievement. But it must bo 
remembered that the system of begar, in any 
event, is bound to become obsolete on 
account of the spread of education and the 
growth of political consciousness. Will the 
suppression of iinremuncratcd labour by 
official autliority and police vigilance keep 
the fishermen to the profession of their 
forefathers f The reports of the Bombay 
and Madras Fisheries departments deplore 
tlio increasing teiideney of iisherrnen to take 
to more lucrative professions in consider- 
able numbers, and this is only part of the 
universal phenomenon of the defection of 
industrial eoiumunities from their traditional 
occupations. Tliis is due to two causes. In 
the first place the doctrine of proportional 
representation in government appointments 
and local bodies and legislative chambers 
has stimulated the competitive ambitions of 
every section of population to acquire and 
exercise political and administrative autho- 
rity. Periiaps, the second cause must bo 
the discovery, that the education that is 
imparted to the children of the industrial 
people, has no relation to their occupational 
activities, but tends only to produce a 
decided aversion for them. More than all 
these, the rapid industrialisation of the 
urban areas must, by the ofler of higher 
wages, deplete the villages, whose popu- 
lation once drawn into the welter of distrac- 
tions of the cities is permanently lost to 
rural occupations. Fishermen are not 
saints. To enable them to pursue their 
traditional profession in happiness, peace 
and contentinent, to make them realise that 
an intensive and scientific cultivation of 
their industry will bring them increasing 
prosperity and political power, and to 
indiieo them to take a legitimate pride in 
their descent frain Peter and John, are 
problems of such magnitude and Importance 
that, in the successful solution of at least 
some of them, the head of the Punjab 
Fisheries Department might reasonably take 
pride, but assuredly not in the suppression 
of the begar system. 

Eegarding the scientific work of the 
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Fisheries Departmont wc read in the tSlales- 
man that eiTorts to breed the indigenous 
lish of the country ended in a failnrcr* and 
the next paragraph opens with the sentence 
“ the only direction in which the depart- 
ment could point to with some pride was 
the introduction of the trout”. If the 
cultivation of this foreign spcicies is tliriving 
in the streams of the Punjab Hills, the 
department is, how'ovor, unable to account 
for its success. Hcsidcs, an act of this 
nature, manifestly undertaken in a playful 
mood to gratify a whimsical curiosity, but 
not based on scientific prescience, is fraught 
with intricate and numerous biological 
consequences. In Madrns the ex|)criment 
of trout breeding is proceeding, and the 
elTects of successful cultivation of foreign 
species on the population of indigenous 
forms must be carefully watched, in our 
existing incomplete knowledge of the feeding 
and breeding habits of many of the local 
forms of fish, the introduction of foreign 
fish into their midst might possibly disturb 
the balance of life, and lead to the rapid 
diminution and ultimate extinction of the 
former. Any interference with the <lelicate 
adjustment of life in restricted areas by 
clumsy experiments, which are usually 
attended by disastrous results, is an act 
which few trained and experienced S(U*entist8 
would lightly undertake, and palpably it 
must bo in the nature of a speculative 
adventure. 

The suggestions made by the. corres- 
pondent in regard to the establishment of 
sanctuaries for the propagation of indi- 
genous Ash deserve immediate public atten- 
tion and comments were made on this 
subject in Current Scfenre {oide issue for 
July 1933). In the Punjab with its network 
of rivers and cfinals, facilities for the 
creation of a number of sanctuarit^s exist, 
and the delay in the formulation of a 
scientific scheme for conservation and 
propagation of fish is unaccoun table. The 
utilisation of river and tank waters largely 
for irrigation purposes must unfortunatefy 
have an adverse elTeet on the general habits 
of fishes, and in all irrigation projects, due 
attention should be paid to the needs of the 
fishery of the country. Dr. Francis Day has 
made valuable suggestions on this snbj(?et in 
his Reports on Fisii and Fisheries of India, 
which are available to the heads of the 
Fisheries Department for consnltation, and 
we . have no donbt that many of tliem can, 
with a sUglit improvement, bo adopted to 


suit the particular circumstances of the 
provinces. 

In ills last note, the correspondent de- 
plores the fact that ‘‘on the rotirenieiit of the 
late Warden the post w<as abolished and 
Fisheries Departuumt was placed directly 
under the Director of Agriculture as a 
separate entity.” It is to be remembered 
that in every civilised country, a combined 
Ministry of Agriculture and Fishery has been 
found to be a great advantage both as a 
measure of securing economy and unitary 
administrative control over the two indus- 
tries, whose problems cross one another in 
several ways. In India the political divi- 
sions, especially in the older Presidoneics like 
Bombay and Madras, are far loo extensive 
and varied in geographical features, to be 
brought under a unitary scientilic or adminis- 
trative control. In Madras where a few 
years ago, higher edin*ation used to be 
directed by a single University, it is now 
under the management of live or six univer- 
sities, and we think that it would be 
advantageous to split each of the larger 
presidencies into at least two <ii visions for 
the purposes of eleveloping the Agricultural 
and Fishery Departments. The first step in 
this much-needed decentralisation is to 
separate Marine, FishcMies from Inland 
Fisheries. The latter is lobe divided into 
two departments in conformity with a 
similar bifurcation of the Agricultural 
Department. They should then be put in 
administrative charge of one Director for 
each of llie. divisions, ami the two depart- 
ments should be provided with a separate 
well-eri nipped laboratory under competent 
scientilic slalT, For the purpose of co- 
ordinating the results and the initiation of 
new pri/Meins in pistdeiiUiire, the creation of 
a new Central Bureau of Fishery Research 
under the control of tlie Member of the 
Department of Education, Land and Public 
Health, becomes a matter of imperative 
necessity. Our considered opinion is that 
the establishment of this central scientific 
organisation is overdue. Early in Septem- 
ber, the Advisory Board of the Imperial 
Conneil of ’Agricultural Research held a 
prolonged discussion on the conditions of the 
Fisheries industry and the possibility of its 
development. It was generally agreed that 
there was great need for the appointment 
of an expert committee to investigate the 
question in all its aspects, and it was 
announced in the papers that the Fisliorioa 
Committee would soon be instituted. It is 
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hoped that the terms of reference to the 
Oornmittoc, when established, will be suffi- 
ciently wide and clastic, so as to permit an 
exhaustive enquiry being undertaken. Those 
who have actually done research on iish and 
lisheries in India are few, and we liave no 
doubt that tlie wealth of knowledge and ex- 
perience accumulated by individual scientists 


will be found invaluable in conducting the 
enquiry by the Committee. We confidently 
hope that sufficient room will be found for 
experts on this propo.sed Committee whose 
proceedings will be followed with earnestness 
by the public, whose interest in the develop- 
ment of the food resources of the country is 
manifestly increasing. 


Some Recent Advances in Indian Geology.’^ 

By W. I). West, 

Gedogical Survey of India. 


3. The Geology of the Himalaya. 

D IJKINO the past ten years or so consi- 
derable progress has been made in our 
knowledge of the geology of the Himalaya, 
whicli has only served to show how compli- 
cated is the geology of this great range and 
how great is our ignorance of its real 
structure. During this period work by the 
Geological Kurvey of India has mainly been 
coiicontrjit(»d in two areas, the 'North-West 
Himalaya in Hnzara and Kashmir, and the 
Himla hills around Simla and Chakrata; 
while in addition tlune have been several 
foreign expeditions to the Karakoram and 
neighbouring tracts beyond the Himalaya 
which have adderl something to our know- 
ledge of the geology of those parts. Thus 
in spite of large blanks still existing on the 
geological map of the Himalaya, largely 
accounted for by the inaccessibility of 
Nepal, the accumulating results of steady 
mapping are gradually providing a sure 
foundation on which may ultimately be 
.built a complete synthesis of Himalayan 
geology. Theories of mountain structure 
based on our present incomplete knowledge 
of even one section of the Himalaya must 
necessarily be largely speculative. They 
arrive alino.st by every mail, and are fre- 
quently advanced by those whose acquaint- 
ance with Himalayan geology is by no 
means extensive. Perhaps of no part of 
Indian geology can one more truly say 
that the more one knows of it the more 
one realises how little one knows. The 
present policy of the Geological Survey is 
to concentrate its small available resources 
on two sections of the Himalaya, as ' stated 
above, in the belief that a sustained attack 

* Published with the permission of the Director, 
Geological Survey of India, 


on these two stdcctcd areas will yield more 
valuable knowledge of the geological struc- 
ture of the Himalaya as a whole than a 
larger number of smaller investigations 
spread over a wider area. The summary 
that follows, therefore, deals mostly with 
these two areas. In compiling it the writer 
is indebted to his colleague Mr. J. R. Auden 
for many fruitful disciis-sions on the prob- 
lems raised therein. 

The Nortii.Wrst Himalaya. 

The most striking feature in the orogeny 
of the North-West Himalaya is the way the 
strike of the mountains, after following an 
arcuate S.K. — N.W. direction for over 1,200 
miles from Assam to Kashmir, makes a 
great bend in Hazara, rapidly curving round 
through an K. — W. to a N. — S. direction, and 
producing thereby a great re-entrant angle 
in the alignment of the mountains between 
I Abbottabad on the South-West and the 
I Kashmir valley on the North- Kast. This 
bend is seen not only in the frontal ranges 
bordering the Iiido-Gangetie alluvium, but 
is repeated in each suoeessive range north- 
wards, culminating in the Pamir massif. 
Kven this great mass shows the same trend 
lines, which are south-west on the west, 
equatorial tliroiigh the Pamirs, and south- 
esist on the east side, as first determined 
by D. L. Tvanow and subsequently con- 
firmed by Sir Henry Hayden.^ As regards 
the origin of this feataro, it had previously 
been supposed by E. Suess in his great 
work ‘ Das Aiitlitz der Erde ' that the rapid 
change in the strike of the mountains was 
due to the meeting at an oblique angle of 
two mountain systems, the Himalaya and 
the Hindu Kusli.^ For this line of meeting 


1 ncc.GeoLSurv.Ind., 1910,45, 271. 

2 The Face of ifie Earth, 1904, 1, 422. 
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SueBB UBed tho term * schaarung wlueh 
waB tranBlatcd by SoUas as ^ syntaxis 
The following quotation from the English 
edition gives his conelusioiis : 

“ Like two sliallow stroariis of lava, or two 
flows of slaff running siilc by side, the weaves of 
which as they cool come into syntaxis ai^ainst 
a Iona line, now fusing cornpiotoly together, now’ 
encroaching on one anot her, so the dial ns of the 
TTimalaya meet those of tlie Hindu Kush. *’ 

He especially emphasisedi however, the 
essential unity of the movements, and the 
unity of structure of the whole. Quite 
recently D. N. Wadia's work in the more 
• southern portion of this syntaxial area has 
shown that both from a structural as well 
as from a stratigraphical point of view 
there is a complete continuity of Himalayan 
geology around this re-entrant, at any rate 
on its southern border, the structure and 
stratigraphy on the Tfazara side of the 
syntaxis being the mirror image of the 
structure and stratigraphy on the Kashmir 
side, as originally pointed out by Middle^ 
miss.'* Instead, therefore, of two directions 
of mountain movement having converged 
upon Hazara, the Hindu Kush from the 
north-west and the Himalaya from the 
north-east, as envisaged by Suess, Wadia 
concludes that there has been a single 
Himalayan movement from the north which 
has come up against some underground 
obstacle around which it has been forced 
to diverge. It is suggested by him that a 
tongue of the ancient and stable peninsular 
rocks extends upto the north-west beneath 
a covering of Kainozoic rocks, and tliat 
this has formed the obstacle to the folding 
movement coming from the north, so that 
the original north and south direction of 
movement has been resolved into aN.E. -- 
a.W. direction in Kashmir, and a N.W.— 
S.E. direction in Hazara. There still, 
however, remains the difficulty of explain- 
ing how the W.S.W. to E.K.E. direction 
of overthrust which is found on the south- 
west side of the syntaxis, in the neighbour- 
hood of Garhi llabibulla, can have origi- 
nated in a movement coming from the 
north. This latter problem was discussed 
briefly by J. W. Gregory, who suggested 
that the older supposed ‘ Aitaid * mass of 
the Safed Koh in the country w«*sfc of 
Peshawar may have been responsible for 
this backward movement.* Recently D. 

65, ISO and op. cit, 

♦ The structure of Asia, 12 , 


Muschketoff has suggested that this ' Jhelum 
wedge *, as he calls the underground 
obstacle, has been a tectonic feature of 
importance since Caledonian times, and 
has boon responsible for a number of abnor- 
malities such as the N.K.W S.S.E. direc- 

tion of the Ferghana range, which although 
of Kainozoic age runs at right angles to 
the main Himalayan trend lines on either 
side.'** A complete understanding of the 
origin of this groat orogcnic feature will 
probably have to await further information 
concerning the structure of the Hiiidu Kush, 
the Karakoram, tlie Pamirs, and the country 
north of the Pamirs. 

In that part of the syntaxial area investi- 
gated by Wadia, three structural elements 
are defined: (1) a ‘foreland’ consisting of 
a groat thickness of moderately folded 
Miirrcse (Miocene; rocks, overlying the sup- 
posed tongue of Peninsular India; (L’} a belt 
of autochthonous rof?ks thrust (the Murree 
thrust) against the foreland of Miirrecs, 
comprising rocks ranging in agt». from Car- 
boniferous to Eocene, but consisting essen- 
tially of a recumbent fold of Eocene rocks, 
with a core of Panjal trap ; and (II) a ‘nappe’ 
zone of central Himalayan rocks, which has 
travelled far along a nearly horizontal thrust 
plane (the Panjal thrust), so as to lie with 
marked discordance sometimes upon tjie 
rocks of the autochthonous zone and somer 
times directly on the rocks of the foreland. 
This Kashmir ‘ nappe ’, as Wadia calls it, is 
composed, in the syntaxial area, mostly of 
Dogra (=Attock) slates and the Salkhala 
series (=:Jutogh series of the Simla hills). 
The former are thought to be lowest Camb- 
rian or older, and the latter Ariiha^an (see 
table below), the whole ‘ nappe ’ being the 
oldest part of the Himalayan geosyncline 
which has been overfolded and travelled 
along a thrust plane many miles from its 
original place of deposition. To the east of 
the syntaxial area, and lying upon the top 
of the ‘ nappe ' in the form of a synclinal 
basin, and forming the Shamsh Abari moun- 
tains, there occurs a thick sequence of 
Palaeozoic rocks, including Lower Palaeo- 
zoic, Devonian (MuMi quartzite), Panjal 
volcanic rooks and Trias. The well-known 
Kashmir basin of sedimentary rocks occupies 
a very similar position further oast. In his 
most recent paper Wadia has described the 
sequence in this north-west part of Kashmir 

® Sixteenth Internet. Geol. Cjngr. Wash., Abstract 
jf Papers, 1033, 
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State.” It diiTers from the sequence worked 
out by Middlemiss in south-east Kashmir in 
two ways: (1) it shows a full development 
of the Cambrian with a good trilobite fauna ; 
(2) it includes an extensive mid- Palaeozoic 
unconformity, tliore being a gap between 
the top of the Silurian and the middle of 
the Carboniferous, which is not found in the 
rest of Kashmir or in Spiti. This new 
work is also of interest in sliowing a passage 
from the unfossiliferoiis slate series up into 
beds bearing aiimdids and other organic 
remains, and of tliese up into beds contain- 
ing trilobitos and hracliiopods of Middle 
Cambrian alllnities. According to F. U. C. 
Reed, nearly all the species are new, while 
there is little resemblance to the faunas of 
corresponding age in the Central Himalaya 
or northern China. . . . The (himbrian of 
the Salt range* has quitt^ a different assem- 
blage of fossils.” it seems likely, therefore, 
that the Dogra Slates, which underlie these 
beds, are lower Cambrian or Piirana in age. 
But until fossils have been found in actual 
Attock, Dogra, or Simla Slates, the age of 
these rocks must remain in doubt. 

Refore leaving this area mention must be 
made of the finding by Wadia of scratched 
boulders in the Tanakki (conglomerate near 
Abbottabad, where it underlies the infra- 
Trias limestone.^ This find, together with 
his further observation that the Infra-Trias 
limestone is interbedded with the Agglo- 
meratic Slate in North ilazara, adds furtlKU' 
strength to flic contention, first made by 
R. I). Oldham, that this conglomerate or 
boulder bed is iiomotaxial with the Talchir 
glacial boulder bed, and therefore Upper 
Carboniferous in age.” 

An important paper recent ly published on 
the g(^ology of Kashmir deals with the 
rosearches of C. S. Middlemiss and IT. S. 
Bion on the Agglorneratic Slate series and the 
Panjal Trap, work that was in progress at 
the time of the outbreak of the ^Ircat War.” 
The Agglorneratic fSlate series occurs lying 
immediately below the great series of bedded 
basic lavas known as the Panjal Trap, up 
into which it appears to pass by interbed- 
ding These two scries, over most of the 
area, keep to an horizon between the Middle 
Carboniferous and the Permian, that is to 
say at the junction of the Dravidian and 

» Rec. GeoL SurtK Ind., 1920 , 68 , 121 . 

7 Op. cit., 1020 , 62 , 153 . 

” Op. ci7., 1030 , 63 , 130 . 

» Pal, lnd.fN.S., 1028 , 


Aryan groups, a datum line of great impor- 
tance in Endian geology, though these limits 
do not hold good everywhere. Previously 
found to be destitute of organic remains, the 
Agglorneratic Slate has been found by these 
two investigators to bo fossiliferous in a few 
plac(*s. To quote from their memoir : 

** This^ toniiMir.irily ov^iTooke:! fauna la’ of 
miirh intiiri.sic intcin.d, Kf3inc of it being now to 
lliinalayan geolojiy aii:l helping to bridge tins gap 
between the middle part of th'^ Carboniferous (a.s 
represented by tlie Kenestella shnirs) and tlie 
LVrniian wliicli iiniiiediately overlies the Panjal 
volra*ii(*.4 most pointH— a gap that had been 
assumed pn^vioiihly to Irivo been wliolly given 
overio vult‘ani(.‘ity in this io.iion.” 

As regards the mode of origin of this 
series, ^fiddlemiss suggested tliat either it 
was tlie product of (explosive volcanic action, 
pr<*paratory to the outpouring of the Panjal 
Traps, or it was due to i(*o action, the beds 
thus being homotaxial with the Talchir beds 
of peninsular India. Tie was inclined to 
favour the first hypothesis. Another peculiar 
point which puzzled Midillomiss and Bion is 
clearly brought out hy them in this paper, 
namely, tliat the Agglorneratic 8lat(» and the 
Panjal Trap togoth(*r exliibit in certain areas 
a very inconstant horizon. Thus the lowest 
liorizon at which the xVgglomoratic Slate 
appears in dilTerent sections is very vari- 
«abic, ranging from Middle Carboniferous 
(Moscovianl to the top of the TTralian. The 
lop of the PaujalTrjip shows an even greater 
variability, ranging from just below the 
(laiigomopteiis beds up to the base of the 
Upper Trias. Thus the total length of time 
during which vulcanicity occurred in one 
place or another was from the Middle 
Carboniferous to the close of the Middle 
Trias, an immense period of time, qu(H*Tly 
contrasted with certain areas where it was 
restricted to the limits of the Permian only. 
Further peculiarities noted by these workers 
included two thick lenticular bands of 
Triassic limestone interbedded with the 
Panjal Trap, one of which was surrounded 
on all sides by trap. Tlie total of these 
observations led Middlemiss to consider 
whether the Panjal Traps were not lava 
flows but intrusive sills, and therefore later 
in. age than the base of the Upper Trias. 
He even suggests the possibility of their 
being contemporaneous with the groat out- 
pouring of similar basic lavas in peninsular 
India known as the Deccan Trap, which com- 
menced at the close of the Mesozoic. More 
recent work by D. K. Wadia on the Pir 
Panjal range, which boniers Kasbniir on tho 
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south, has shown that the Agglomeratic 
Slate series is undeniably volcanic in origin, 
as is clear from the presence of unaltered as 
well as devitrificd glass in one or two speci- 
mens, in whicli are embedded plienocrysts 
of orthoclaso, plagioclaso and quartz. 
That the greater part of the Panjal Trap con- 
sists of sub-icriai lava flows is also coiicliid- 
ed by Wadia; and the problems indicated by 
Middleiniss and Bion, referred to above, do 
not appear to alToct the main conclusions, 
and may bo of only local signilicanco, though 
they still require solution. As I'Cgards its 
composition, the Panjal Trap is shown by 
Wadia to consist of abundant flows of basalt, 
which are geiierjilly epidotised to give the 
familiar bright green colour of these rocks. 
In places their total thickness is over 5,000 
feet. Becently it has been pointed out by 
K. K. Mathiir and S. N. Wakhaloo tliat 
yolcaiiic rocks of a more acid type, approach- 
ing to rhyolites, are also to be found in 
this series, being abundant in the vicinity of 
Srinagar.' ' 

While referring to this part of the Hima- 
laya it is convenient to record here that 
Lydekker’s view that the axis of the Pir 
Panjal is composed of granite has been 
shown by Middleiniss and Wadia to be 
incorrect."-' The greater part of the summit 
zone is composed either of Panjal Trap or 
tlie Agglorneratic 81ato scries, with small 
outcrops of Gondwanas. 

The (jrcat Himalaya range is generally 
regarded by geographers, and rightly so, 
as ending at the Indus, where the great 
mass of Nanga Parbat dominates every- 
thing. Further north-west, beyond the 
Indus, there are no great heights to suggest 
its continuation in that direction. Geo- 
logically speaking, however, it is continued 
round the hairpin bend of the Punjab 
re-entrant into North-East Hazara, as shown 
by Wadia, and it is probably correct to 
regard It as terminating, in a geological 
sense, near Garhi Uabibulla, north-eiist 
of Abbottabad, where the last of the 
Balkhala series, belonging to the Central 
Himalayan zone, are seen. The geology 
of Nanga Parbat and the adjoining country 

Mem. GeoL Sure. Ind., 1928,51, 238-212. 

Curr, 1033, 2, 120. Since wribin$( 

the above Mr. Wadia h'ui informed me that in his 
opinion thc^e rocks are in the main ordinary 
Panjal Trap which has been silicifled, and not 
true acid volcanic rocks. 

Ree. Oeol. Surv. Ind., 1911, 41 , 131; and 
Ifem* Oeof, Surv> fnd.^ 1928, 51, 223, 


has recently been described by D. N. Wadia, 
who shows it to consist of four main 
elements.'^ These are: (1) para-gnoissos, 
greatly intruded by gneissoso granite (^cen- 
tral gneiss* type) ; (2) the Pro Cambrian 
Balkhala series ; (3) a mixed zone situated 
between (1) and (2), consisting of Salkhala 
series penetrated by gneiss ; and (1) groat 
masses of intrusive dolerite and epidiorite. 
Nanga Parbat itself consists of (I). Wadia 
was naturally unable to examine the rocks 
of the main peak itself. But from the 
evidence of boulders in moraines he thought 
it was probably composed of gnoissose 
granite. But Dr. P. Misch, who accom- 
panied this year's expedition to Nanga 
Parbat, states that the mountain is composed 
entirely of group (1) as given above. The 
dolerites and epidiorites are regarded by 
Wadia as genetically connected with the 
Panjal Trap lava Hows, of which they are 
the hypabyssal phase. In aiidition to the 
gnoissose granite or ‘central gneiss* of 
Btoliezka, there is a younger hornblende- 
granite which is post- Panjal Trap in age. 

Associatkd RArmios to tiik Noutu. 

Ooming now to that region of the Hima- 
laya and beyond which has of late been 
investigated by a number of foreign expedi- 
tions, the facts at our disposal are very 
much fewer, and it is difYlcult to be certain 
of the age and mutual relations of some of 
these ranges. This, added to the fact that 
geographers and geologists seem to take a 
different view of wh:.t is meant by a range, 
makes the correct interpretation of a number 
of isolated observations a matter of some 
difficulty. Moreover, the country covered 
by these expeditions does not strictly come 
within the Himalayan area. Certain points, 
however, may bo referred to, which are of 
interest to the student of the Himalaya. 
As lias already been pointed out, the Pamirs 
are to be regarded as the culmination north- 
wards of tlie groat Punjab re-entrant. And 
since both it and the associated ranges on 
cither side, and the Hindu Kush and the 
Karakoram further south, conform to the 
trend linos of this re-entrant, it is natural 
to expect these mountain ranges to be of 
Himalayan origin, at least in part. North 
of the Pamirs the same trend linos are no 
longer evident. But until a great deal 
more is known of these mountains, and any 
older structures which they may show 
differentiated from their later Himalayan 

ReCf Oeol, Surv, Ind.^ 1932,46, 212, 
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structure, it is best not to be too dogmatic. 
As regards the relations between the Hima- 
laya and its associated ranges up to the 
Karakoram on the one hand, and the 
Klin Lun, the Tian Shan and other ranges 
to the north on tlio other hand, it 
has generally been accepted by geologists, 
following Sucss, that the former group are 
Kainozoic in age, belonging to Sness’s 
* Alpidcs ’, and the latter of Ilercynian age, 
belonging to his ^Altaids’. E. Argand, 
however, in his attempted synthesis of 
Asiatic tectonics, regards the whole as 
essentially Alpine, any pre-existing ^ Altaid ’ 
structures having in his view been destroyed 
in the great Alpine paroxysm.^' Argand, how- 
ever, has been proved to bo wrong in so many 
of his conclusions, as for example in Persia, 
that we may well liesitate before accepting 
his ideas. A(*cording to the more recent 
field work of E. Triiikler and II. de Terra in 
the Karakoram and the West Kiin Lun, the 
Karakoram ranges are regarded as norcynian 
in age, while their present Himalayan 
features are attributed to later epeirogenic 
movements accompanied by extensive fault- 
ing.''' They would therefore group the 
Karakoiam with the Kun Lun in being 
structurally Paheozoic mountains. In writ- 
ing of the granite core of the Karakoram, do 
Terra remarks on the fact that it is under- 
lain everywhere by crystalline rocks, and 
suggests that the granite has been thrust by 
mountain making processes over dilTerent 
formations. In this it closely resembhjs the 
behaviour of much of the central Himalayan 
gneissosc-graiiite and ils associated crystal- 
line rocks, which appear in so many places 
to be thrust over the underlying rocks, a 
problem which is referred to again below. 
The old controversy as to the course of the 
Karakoram east of longitude 78° seems to 
be settling itself as our knowledge of the 
geography and geology of these areas 
progresses, and there can now be little 
doubt that the Karakoram extend E.B.E. 
and E. right on into the Tibetan plateau. 

The Himalayan Auc. 

In all these discussions it is generally 
assumed that Gondwanaland played a 
passive r61e, and that it was the southward 
move of the rest of Asia against Gondwana- 
land which buckled up the soft marine 

La Technique deL^AaiCi 1024. 

Qeoloqiaehe Porachungen im WeMchen Kun 
Lun und Karakoram-Himahtya^ 1932. 


deposits of the Tethys, and caused them to 
be thrust over the edge of Gondwanaland, 
which to some extent broke along its 
northern border. But it is of course equally 
conceivable that it was Gondwanaland which 
moved against Asia, crumpling up the rocks 
of the Tethys, and underthrusting itself 
beneath them. The writer has always failed 
to understand how one can expect to decide 
whether Asia moved south and over 
Gondwanaland, or whether Gondwanaland 
moved north and under Asia, by observing 
the structure of the country along the line of 
thrusting, though others appear to think it 
possible.^*' There is, however, one line of 
reasoning which seems to throw light on 
this problem, und that involves a considera- 
tion of the position of Asia with respect to 
the rest of the world before and after the 
movement. This point of view has been 
developed by P. Lake, who, in a paper on 
island arcs and mountain building, has 
drawn attention to the fact that the well- 
known arcs olT the Pacific coast of Asia, the 
East Indian arc throiigli Sumatra and Java, 
the Himalayan arc, and the Iranian arc of 
Persia, which are all of Kainozoic ago, all 
have their convex side facing away from 
Asia, the Pacific arcs facing east, and the 
others facing south or south-west.” We are 
thus required to explain how a single 
Asiatic mass can have moved along its 
eastern border towards the Pacific and at 
the same time along its southern border 
towards the Indian Ocean. As Lake points 
out, a movement of the mass as a whole in 
botii directions does not seem possible, but 
underthrusting of the ocean-floor from both 
sides is conceivable, and is, in fact, a 
necessary consequence of the contraction 
theory or of Joly’s theory. This view 
receives additional support from a considera- 
tion of the central Asian mass itself. Had 
the earth's crust spread outwards radially 
from central Asia, we should expect to find 
a deficiency of matter at the centre of the 
continent, fis Burrard has pointed out.'^ 
But in fact the reverse is the case, and 
there is an excess of mass protruding above 
the spheroidal surface which has nothing to 
equal it elsewhere on the globe. Goiiso- 
qiiently the alternative hypothesis, that 
there has been a general pressure acting 

N. E. Odell, Oeogr. Journ,, 1931, 78, 159. 

Loc. cit., 119. 

A Shetch of the Oe^graphy and Geology of the 
nimtdaya Mounlainiand Tibet,2tkd Eda., 1034, 77# 
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towards central Asia, seems to bo the more 
acceptable. 

The further suggestion developed by 
Lake in this same paper, tliat all mountain 
arcs which have the shape of an arc of a 
circle, have been formed by movement of a 
slice of the earth’s crust along a single basal 
thrust plane, and in particular its application 
to the Himalaya, is one which, in spite of 
(or because of) its simplicity, is not in 
accord with the observed facts. Although 
the Himalayan arc can be shown to be part 
of a circle, witli its pole in Central Asia, it 
must be remembered that, geologically 


shown by Wadia in the Punjab re-entrant, 
there is a continuity of geological structure 
around this feature which forbids one to 
bring the Himalaya (geologically considered) 
to an end at Nanga Parbat, the point at 
which Lake has to end his Himalayan arc. 
Moreover, as recently pointed out by Auden, 
our increasing knowledge of the structure of 
the Himalaya shows that not only are there 
a number of thrust planes of paramount 
importance within the ifirnalaya, but also 
that the angle of these thrusts is extremely 
variable and does not conform to the low 
angle required by Lake's hypothesis. As he 



Trand Lines of bh« Mounlaln Ran|ts of bho Himalaya and Tibabt 
(Mainly afbtr Burrard). 

Fig. 1. 

considered, the Himalaya are but a part of says, it would appear impossible to regard 
a much more extensive mountain system, any single dislocation or nappe as having 
which continues lo the south-west tliruugh borne tlie wliole burden of tlie advance upon 
Baluchistan and Persia, and to the south- the foreland.'” 

east through Burma. And since they have On the ol he.r hand, Burrard, as a geo- 
been formed on the site of a long gcosyn- grapher, considers that there is no llima- 
cline by the crushing of its deposits through layan arc at all; for in his opinion the 
the movement of hiiirasia and Qondwana- Himalaya cannot bo considered independ- 
land towards one another, the shape of the eiitly of tlie mountains further north, 
mountain system so produced must be including the Kiin Luri, the Tien Shan, the 
deteimincd partly by the original disposition Karakoram and the Hindu Kush, ranges 
of the geosynclino, and partly by the shape 

of the two impinging masses. Further, as « itee. Owl. Sun. ImL, 1034, #7, 448. 
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which either show no curvature at all, or 
curve northwards.’*® But this view ignores 
the important geological fact that while the 
Iliinalaja and its immediately associated 
mountain ranges are, at any rate mainly, of 
Kainozoic age, the Kun Lun, the Tien Shan, 
and possibly the others also, are much older 
having been formed most probably at the 
end of the Paleozoic (ITorcyiiian). It does, 
however, contain a germ of truth. It 
is a well-established principle that older 
structures frequently play an important 
part in indueneing the formation of later 
structures. And although the great 


Himalayan arc is no doubt to be regarded 
as essentially Kainozoic in origin, it is yet a 
moot point as to the extent to which an 
older ^ grain ’ may still be preserved within 
the main Kainozoic superstructure. The 
point is referred to again below. 

To make clear the foregoing remarks, the 
main trend lines are shown in Pig. I, which 
is mainly copied from the frontispiece of 
Burrard and Heron’s A Sketch of the 
Orography and Geology of the Himalaya 
MouniainH and Tibet, with certain additions 
and simplification. 

{'To he continued.) 


Progress of Algological Studies in India. 

By K. Biswas, m.a., 

Royal Botanic Garden, Calcutta. 


B study of Botany dates as far back 
as somewhere years ago. But 

a])art from its mainly afiplied side not much 
attempt was made to investigate the Indian 
plants from puredy scientific aspect. The 
first impetus to the systematic study of 
Indian Botany was given by the Governor 
of Malabar by the publication of the 
memorable volume entitled TIortns Mala- 
haricuE during tlie, last decade of the 17th 
century. But the critical study of Indian 
plants along the modern lines was systema- 
tically taken up by Dr. William Roxburgh, 
‘the father of Indian Botany’, since his 
appointment as the first Superintendent 
of the Boyal Botanic Garden, Calcutta, 
the then Bast India Company's garden, in 
1793, although Dr. Roxburgh fur many 
years prior to his transfer to the Royal 
ilotanic Garden had been engaged in 
studying the then little known flora of the 
^lorthern Circars in the Madras Presidency. 

Very little af tempt was, however, made 
to investigate tlic lower plants of this vast 
country. Bryophyta and algie were left 
untouched till very late years, although 
study of these branches of Botany was 
started in Burope earlier than 1753 — from 
the time of Linnaeus onwards. 

Dr, Alexander Braun and Dr. W. IT. 
Hervey mentioned about Belanger’s and 
Wight’s collection of Chara and seaweeds 
as early as 182G-28. Collection and study 

Reference 18, p. 75. 


of alga; can thus be traced from the period 
of 1798 onward, when var. Ceylonica of 
Chara polyphylla A. Braun, was first detected 
in Ceylon by Lebeck in 1798 (according to 
Klein in Herb. Willd), and afterwards 
collotded near Tranquober. Robert Wight, 
M.i)., F.u the distinguished Indian 
Botanist, and a member of the Honorable 
Company's Madras' establishment, published 
the leones Plantarum Tndisc Oricntalis. 
He issued, in collaboration with Dr. Walker 
Arnott, the first volume of Prodromus 
Flora; Orientalis, an admirable work 
whicli unfortunately was never completed. 
Iyengar's'*' referencii to Wight’s algal work 
in this volume cannot be traced. As far 
as could be found from the literature 
available at my disposal Belanger was the 
first to admire the treasures of the Indian 
Bea. In I8.3G, as Director of the Botanic 
Gardens in Pondicherry, he eollccted sea- 
weeds along the coasts of Cape Comorin 
and its neighbourhood in South India. 
•Jaimes Forbes Royle, Late of the medical 
staff of the Bengal Army, added a short 
note on AlgcC in his monumental work on 
the Illustrations of the Botany and other 
branches of the Natural History of the 
Himalayan Mountains and of the Flora of 
Cashmere,” 1839, Vol. I, pp. 441-442. In this 
note Royle suggests that the Dictyoteaa 

• Tyenj^nr, M. O. T*., Prctsidonbial Address 
(Section of Botany), Fifteenth Indian Science 
Congress, 1020. 




238 OVnttENT iiOtENCE [Decembkr 1934 


increase in numbers as we approacii 
the equator ; and Uypnea^ Cysioseria^ 8ar~ 
gaH9um^ Zanarla, Spharococcusj Thamncria, 
Acanthophoraj Tamnophoraj Amansia^ Cau- 
lerpat and Qelidiunij of which swallows 
build the so much prized ‘ edible bird’s 
nests ’ abound in tropical seas. Few have 
been described from the Indian Ocean, but 
several are contained in Dr. itottler’s 
Herbarium.** lie also mentioned that “A 
few species of Confervas ” arc found in 
Dr. Rottlers ITorbariiim from the neigh- 
bourhood of Tranqueber. 1 do not lind 
mention of ^ snow alga) in the Himalayas 
and some liomaneacea) in the cold 
mountain torrents as stated by Prof. 
M. O. P. Iyengar. Eoyle simply makes a 
general remark about Red snow which 
may be found in the Ifimalayas together 
with some freshwater Conferva; while 
of the true Fuci, the Leinanias are only 
found in the freshwater of mountain 
torrents. Jioyle’s note on the economic 
uses of the alga; is also very suggestive. 

William Griffith, a Surgeon in the Honour- 
able Company’s Madras establishment, was 
one of the 'most brilliant of the Tndian 
Botanists, who had had a varied interest and 
extensive knowledge in diiTe rent branches of 
Botany. Hugo accumulations of his 
gatherings from diiTerent x)arts of the Indian 
Empire and Malay Peninsula and his vast 
accumulations of notes and maniisc.ripts were 
posthumously published in nine volumes 
under the editorship of Dr. McClelland at the 
expense of the Honourable Company during 
the middle of the 19th century. Among his 
papers of 1849, on Cryptogams are published 
with illustrations seven members of the 
family of Characeu;, a highly specialised group 
of alga;. Of these Cham involncrala, C, 
erythrogyna^ Cham sp. ami C. were 
collected from Sorampore, Bengal ; C. solutn 
from ITanlwar, IT.P., and G, Hpagnoideat from 
‘‘cabul”, Ilis new species named after 
Voigt — Lysimoscepas voigtii, as Griffith's 
figures show is a Chara sp. Prof. Iyengar's 
remark that “Griffith has described and has 
figured six Characeic from upper India and 
Kabul ”, mentioned in his presidential 
address, is thus modified more accurately 
here. There is hardly any mention of 
algse in Griffith’s work “ on Cryptogamic 
plants of Dr. Boxburgli in Flora ludica of 
Roxburgh ’’ as referred to by Iyengar, in 
Vol. IV. Cal. Jour. NaL 18 44, noted in 
the list of literature appended to Iyengar's 
presidential address. In 18 19 Dr. Alexander 


Braun made a contribution entitled “ Chara- 
cesD Indio; Orientalis et insularum maris 
pocifici ’’—published in Hooker’s Journal of 
Botany^ Vol. 1, pp. 292-301. In this paper 
Braun has described four species of Nilella 
and eight species of Chara^ most of which 
wore collected by Belanger during 1820-28 
on the coast of Coromandel and by Dr. 
Wight. The collections were preserved in 
Hooker's Herbarium. T)r. W. H. Hervey 
described in 18.5 4 l.hrcc charming sea-plants 
from the south coast of Ceylon under three 
genera, of which the genus Vanvoorsiia 
named after the reputed naturalist John Van 
Voorst, author of the Natural History of 
Great Britain, was established for the first 
time by him. The three species mentioned 
are V anvoorstia spaclahilis, Claudea multifida 
and Marlcnsia spcclabilis. In 1858 11. J. 
Carter paid sitfention, for the first time, to 
the fertilisation of Budarina elegans collected 
from some puddles in Bombay, and also 
reported occurrence of a few oth(;r members 
of Volvocacem and Flngelatta from the 
same locality including a new species of 
CeraUum from Lake Nynee (Xainital), 
Kumaon. This was published in the Ann. 
and Mag, of NaL IUhL, 1871, whereas his 
former paper on “ Ficiiiidaf ion in Bttdorina 
elegaus and Ci*yploglnia ” anti “ on the 
Ficundation of two volvoces and their specific 
fliiTerences ” were imblished in the Ann, and 
Mag. of Nat. Hist., 1858 and 1859. Dr. G. C. 
Wallich in the Ann. and Mag. of Nat. Hist., 
1800, 5 , 3rd Scries, No. 27, pp. 184-197, 
wrote on tlie “ Desciiptions of Desmi- 
diacca; from Lower Bengal ”. He mentions 
seven genera and eight species of filamentous 
DesnrHliaceu;, namely, Hyalolhera, Desmi- 
dinm, Ap'ogonium, aS phccrozosrna, Leusonema, 
Onyrhorfivia and 8lreptonv,ma, together with 
his observations on the periodicity of tlie.se 
alg.e which were obtained from the neigh- 
bourhood of Baneegiinge during the latter 
months of 1855. The. same author, Hurgeon 
W'allicli of the Indian Army, read an inter- 
esting paper on the “ Siliceous organisms 
found in the digestive cavities of the S8alpa) 
and their relation to tlie Flint nodules of the 
Chalk formation,” before the Transactions 
of the Microscopical Society, London, on 
December 1 4th, 18.59. This noteworthy pub- 
lication “ intended to embrace under this 
head the whole of the molluscoid tribes 
that frequent the open sea in shoals and 
live upon the microscopic organisms it 
contains,” is published in the Tram, of the 
ifuro. Boc. Lond., New Series, 1860y 8 , 
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3(3-55. A. Grunow wroto an ac(*.ount on iho 
Freshwater Diatoms and Desniids of the 
Banka Island near Singapore in his paper 
entitl(Ml “ Siisswasser— Diatornacoen iind 
Dismidiaccen von der Insol Hanka’' in Hah, 
Beiir. Ztir. Kv)i, U, Verb, Algvn^ Leipzig, 
1805. Ifobson in the Quarterly Journal of 
the Hficro. Menee, wrote: “ Notes on Indian 
Desmidiacea* ” in 1803, ami described two 
now species Doridimn Pistidw Hobs., Mic- 
rasterias MahabuleshwareuaiH Hobs., collect- 
ed from Mahabulesliwar, Bombay Presi- 
dency. Dr. G. V. Martens, High (Councillor 
of Finance in Stnttgard, during 1871-73 
published in the Proe, of the Aaiatie St)eiely 
of Bengal the result of his work on “Some 
Bengal and Burmese alga* collected by S. 
Xiirz I n the Journal of the Auialie Soeiely 
of Bengal, 1873, 42 , G. Cellar r4*(*ordeji 
155 species of alga* collected by S. Knrz 
from Arraciin and British Burma. In 1879 
Leudnger-Forirnorel drew np a “(hitalogne 
des Diatomees de L'ile de Oeylon*'. \ few 
interesting algar collected from the Hima- 
layas were examined by Dr. (i. Dickie, F.u.s., 
and his “Notes on algic from the Hima- 
layas'' was published in the Journal of 
Linn, Soe. Bot,, 18S1», 19 . His note is siip- 
pleinented by Grunow's n*port. \V. Theobald 
added “A List of Burmese Desmuis ” in 
Burma : IIh People and Produetionn, 2 , U»-30, 
1883. AY. Joshua reeordo<l “ Two Desinids 
from Bangoon ' in Jour, of Botany, 1885. 
Next year the same author add(*d a valuable 
contribution on “Burmese Desmidiacc:e 
together with coloured illustrations in the 
Jour, of the Linn. Soe. Bot., 1885. 21 , 

enumerating 180 species and varieties. J. 
Schaarschmidt in his “ Notes on Afghanistan 
Algai,” published in the Jour, of the Linn. 
Noc. Bot., 188(», 21 , <losc.ribcd 00 species 
of algic which were all carefully separated 
and examined from dried materials adhering 
to phanerogamic specimens chielly to 
Ammania penlandra. These phanerogams 
were collected by Dr. J. K. (^. Ailchinson, 
Surgeon-Major to H. M. Bengal Army in the 
Afghanistan expedition of 1880. G. -Murray 
is the author of “ Catalogue of Ceylon alga; 
in the lierbariuzn of British Museum”, which 
was published in the Ann. and Mag. of Nal. 
Rut. Lond., 1887. G. Lagcrheim contributed 
towards our knowledge of Bengal Desinids 
in his paper entitled “ Uber Desmidiaceen 
Aus Bengalen “ in Akad. Ilandl., 1888, 13 , 
Afd. iii. No. 9, where he refers to 52 
species and varieties. Thou follows the 
valuable memoir of Prof, W, B. Turner 


under the title of “ Algse aqua dulcis IndisB 
orientalis,” “ Freshwater algae of East 
India" in Kong, Bv. Vet. Ak* Ilandl. (1892), 
1803, 25, Part I, pp. 1-180, accompanied by 
23 plates. The manusc.ript of this paper was 
compiled in 1885-80 but was published in 
1892. The materials of this valuable contri- 
bution to Indian Alga; consist of residue of Dr. 
Wallich's collection of 1855 which was 
Kubse(|uenlly supplemented by that of Dr. G. 
Von liagerheim, who sent to Prof. Turner 
some s])(*cimens of Indian Htricularias — from 
the Biks Museum in 1889. Turner in his 
work mentions 22 species of Myxophyceae, 
512 species of De.sinifls and 00 species of 
Chlorophycea; exclusive of Desinids. It 
appears that some of the species demand 
rcMiuction in ilieir specific rank and altera- 
tion in their specific names in the light of 
Hic modern rules of nomenclature. But 
this |)(>iut in no way lessens the great 
importan(*e of the paper. His remarks on 
the; periodicity of the alga; in relation to 
their liabitat is worth con.siilting. W. West 
ami G. S. West described in their paper on 
“ Desinids from Singapore", 15 spoeies from 
Singapons Burma, whioli wore collected by 
then by Mr. H. N. IMdloy, and published in 
file Jour, of the Linn. Soe., 1897, 33 . O. 
Burge’s paper on “ fj her Iropisclio und 
snhtropische snsswasser^Chlorophyceeu" in 
Bih. Tin. K. Se. Vet. Akad. Handl., 1899, 
24 , Afd. IV, No. 12, marks tlie closing of 
the study of Indian Alga; up to the year 
1900. During the first decade of the 20th 
cenfury literature on Indian Algo; was 
considerably enriehed by the noteworthy 
piiblicat ions of the well-known algologists — 
Profs. W. West and G. S West, Dr. Nils 
SvtMb»lius and Prof. F. E. Fritsch. In the 
TrannaHions of the Linn. Soc. Bot., Series 
2, 19;)2, 6 , we Iind W. West’s and G. S. 
West's article on “ Freshwater Algo; from 
Ceylon '’. This valuable contribiitiou on 
Frecinan's collection of 7 species of Bhodo- 
phycoa;, 19 species of Diatoms, 33 species 
of .Myxophycoxs 215 spoe.ios of Desinids and 
81 species of other Ghloropliyceo; appreci- 
ably advancetl tlie progress of algological 
researches in India. Next year appeared 
the two important papers by Mrs. A. Gepp 
(Barton, E. S.). One of these is “List of 
Marino AlgiC collected at the Maidive and 
Laccadive Islands by J. S. Gardiner" 
published in the Jour, of Linn. Boc. Bot., 
London, 1903, 35 , No. 247 ; and the other is 
“ List of Marine Algjc with a note on the 
fructidcutiou of llalirneda " published in the 

r 
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Boport on the Pearl Oyster Kisheries of the 
Gulf of Mannar by W. A. Hardman in the 
Jour, of the Roifal fioc., London, Pt. T, 1903. 
The valuable monograph on the “ Report of 
the Marine Alga? of Ceylon, No. 1, Ecological 
and Systematic Studios of Ceylon species of 
Oaulerpa,*’ by N. Sreedolius was publislied 
in the “Biological Results of the Ceylon Pearl 
Fishery,’* No. .1, Art. 4, 1901. Sir David Prain 
in “ The Vogel ation of the Districts of Hiighli, 
Howrah and 21 Pergunnahs" published in 
the Her. But. Surv. of India, 1905, 3 , No. 2, 
reports 81 species of alga; from the three 
important districts of Bengal. W. West and 
G. S. West record 58 speci(^s of Diatoms, 1 18 
species of Desmids and 53 species of other 
green algic whicdi were collected by Mr. I. II. 
Biirkill chiefly from Burma. I'lie result of 
their study is embodied in the Annals of 
the Royal Botanw Garden, (hilciitta, 1907, 
6 , Pt. 2, under the heading “ Freshwater 
Algae from Burma including a few from 
Jlengal and Madras*’. F. E. Fritsch in his 
account on “A general consideration of the 
Bub-u3rial and Freshwater Algal Flora of 
Ceylon”, a contribution to the study of 
Tropical Algal Ecology, Pt. 1 , Subaarial Algjp 
and Algas of the inland Freshwater 
published in the ProreedingH of the Royal 
Boe. of Land., Seric^s B, 1907, 79 , suggested 
extensive scope of studies on the ecology 
of algiC in India. The year 191 1 concludes 
with W. West’s short paper on “ Descrip- 
tions of the new species of algic associated 
with freshwater Polyzoa, with notes by Dr. 
N. Annandale” published ill the Jour, and 
Proc. of the AHiatia Noc. of Bengal (New 
Series) 7, No. 3. This marks the cessation of 
activities of the continental algologists 
working on Indian materials up to the year 
1920 when Nellie Carter’s “Freshwater 
Alga? from India ” matlc further addition to 
the progress of Algological studies in India. 

The period between 1911 and 1919 indi- 
cates a dormant stage in the history of Algo- 
logical researches in India. In 1911 at the 
inaugural meeting of the Indian Science 
Congress at Nagpur, Dr. Paul Briilil while 
discussing the various avenues of researches 
on Indian Botany laid particular stress on 
the study of Alga? in India in consideration 
of the vast mines of Algal wealth of this 
country, lie went even so far as to suggest 
the formation of an Algological Society in 
India which to the groat enthusiasm and 
interest of Indian Botanists developed 
into the present Indian Botanical Society. 
Tbon the period of renaissance in the 


history of Algological researches in India. 
It is indeed a matter of glory and satisfac- 
tion that from 1929 up to the present, the 
contributors are nearly all Indians. The 
names of Dr. S. L. Ghoso (Punjab), Prof. 
M. O. P. Iyeng<ar (Madras), Dr. P. Briihl 
and K. Biswas (Bengal) may be mentioned 
as the pioneer workers in the study of Indian 
Algae. Very lately Dr. Y. Bharadwaja is 
attempting to solve tlie mystery of the life 
history of several genera of blue-green algje 
of the United Provinces. Prof. Dixit of 
Bombay Presidency has also, by his notes 
on alga), evinced his interest in the study of 
this branch of Botany. Messrs, llaiida and 
Paul have also by their publications advanc- 
ed the progress of our knowledge of Burmese 
blue-green and green algae and members of 
Cliaraceiu. Our knowledge of Characea? has 
considerably been advanced by the studies 
of J. Groves in his papers on “ Cliarophyta 
from Ceylon” published in Jour. Linn. Bor. 
Bot., 1922; and “Notes on Indian Cliaro- 
phyta,” Ibid., 1921, 46 . Paul’s recent work 
on Characea? was preceded by G. O. Allen’s 
paper on “Notes on Charophyta from Gonda, 
IJ. P.” published in Jour. Bomb. Nat. Hist. 
Bor., 1925, and a few others. The papers of 
these Indian workers Ghose, Iyengar, 
Bharadwaj and the author of this article 
are too many to mention hero. Glioso is 
chiefly interested in the blue-green algie of 
the Punjab and about half a dozen of his 
important papers have already been absorbed 
in the literature on Indian Alga), lie is at 
present, in collaboralion with his students, 
actively engaged in the study of alga) of 
the Punjab. Iyengar has mainly devoted 
his attention to the study of green algaa and 
out of his about a dozen important contri- 
butions to our knowledge of the Indian 
green alga), his investigation on Echballo- 
cysts and Madras Volvocacea) throws much 
light on many a doubtful problem in the life 
history of these alga). The writer himself 
and in collaboration with Briihl added to 
the literature on Indian Alga) more than 
twenty papers including some of the 
memoirs containing descriptions of many 
new species and observations on the nature 
of the growth and distribution of the alga) 
recorded. Bystematic morphology and eco- 
logy of blue-grecn and green alga) and also of 
Diatoms have at present been the favourite 
subjects for the study of the writer. Those 
who desire to have further information of 
the papers of the algologists mentioned above 
may correspond direct with them, Prof. 
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Borgesen who paid visits to the Bombay 
Boa-coasts is at present engaged in the study 
of the marine species, and liis recent publi- 
cations are substantial additions to our 
knowledge of marine algie of the Malabar 
coasts. 

The progress of the study of Indian Algie 
thus may be divided in three well-marked 
periods— first the early period: 1798-1860; 
secondly, the middle period : 1861-1900; 
thirdly, the recent period : 1901-1981. 
Regionally Bengnl, Southern India and 
Burma including the Malaya Peninsula were 
the centres of activities from the early 
period up to the present time. Ghose and 
Bharadwaj are attempting to establish 
centres of algological studies in their own 
provinces too. it is hoped that in the near 
future batehes of algologists in each of the 
provinces will be forthcoming to increase 
and further our knowledge of Iiniian Alga^ 

The scope of Algological studies in India 
have already been discussed in the presi- 
dential addresses of Prof. M. O. P. Iyengar 
and Jir. 8. L. Ghose as presidents of the 
Botany Section of the. Indian Science 
Congress in 19:29 and 1938; the author of 
this note in his contributions entitled 
“Census of the Indian Alga* — Scope of Algo- 
logical Studies in India” Part I, published 
in Rcme Algologique, 1982 Tom. 6, Fasc. 
2, and “ Hole of Arpiatic Vegetation in 
the Biology of Indian Waters”, published in 
Sir P. C. Ray’s Memorial Volume, 1988, 
dealt upon the same subject. Tn considera- 
tion of the vast materials of Indian AlgtC 
a school of Indian Algologists is necessary 
to work out materials of the unexplored 
areas. We have not yet been able to make 
a systematic survey and are still in the 
dark as to the number of species occurring 
in a locality and their distribution in diiTer- 
ent parts of the country. Very small per- 
centage of the Indian species of Myxophycea*, 
Chlorophycoa^ and Diatoms are known to 
the world. The necessity of the investiga- 
tion was also felt by the Government of 
India, as the following report of the thirty- 
sixth meeting of the Board of ftcientifle 
Advice to consider the proposal for reor- 
ganisation of the Botanical Survey of India 
indicates : “ The appointment of a crypto- 

gamic botanist to the Botanical Survey was 


urged by Sir D. Prain when Director of the 
Survey about 1900. It was strongly supported 
at home by Sir George King, the previous 
Director and by Thiselton Dyer, the head of 
Kew'. The post was created in 1901, but 
was transferred to the Agricultural Depart- 
ment a year later and the incumbent 
instructed to specialise in the diseases of 
plants. Cryptogamic botany has not since 
formed any part of the activities of the 
Survey and the position still is that save as 
regarcis ferns no special attempt has ever 
been made by the Botanical Survey to 
prosecute the systematic study of the crypto- 
gamic vegetation of the country, if we omit 
a few collections made during the last 
century.” Sir David in a recent letter to 
the writer has again, even after so many 
years, emphasised the urgent need of algo- 
logical investigation. 

T can therefore safely assure a bright 
future for the enthusiasts in the study of 
Algology in India not only for the sake of 
study of this fascinating subject from the 
standpoint of pure scientilic investigation, 
but also for the considerable importance of 
the practical utility of Algie as food in 
piseiculture, antirnalariological operation, 
filter- works, soil fertility and so on. Younger 
generation taking interest in this line can 
profitably undertake the study of Indian 
Alga? under the authorities and very well 
devote their life in advancing our knowledge 
of the vast unknown field of Algological 
investigation in India. Ghose and Iyengar, 
to my information, have already sufficient 
accumulated materials awaiting investiga- 
tion of several workers. The writer also has 
in his possession precious collections of large 
amount of materials from the Late Dr. 
Dudgeon of Allahabad, the Late Rev. Dr. 
E. Blatter of Bombay and tlie Late Dr. 
8. K. Mukerjee of Lucknow — the three 
brilliant Indian Botanists, whoso irreparable 
loss we all mourn to-day. The writer 
humbly hopes to dedicate the results of his 
works on these collections to each of these 
botanists and thereby commemorate their 
great interest in the progress of algological 
studies of our country, for which they spared 
no pains to gain these valuable materials 
properly preserved which is by no means an 
easy task. 
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On the Neural Glandi Nerve-Ganglion and Dorsal Tubercle of Herdmanta 
pallida Lahille (the Typical Monascidian of the Indian Seas). 

By S. M. Das, d.so. 

Department of Zoology^ The University j Lucknow. 


E monaseidiaii Het'dmania pallida 
Lahillo* (Rhahdocynthia pallida ITcrd- 
man) is dissected and studied as a typo of 
the Tunicata in almost all the Universities 
of India, Burma and Ceylon. But no pub< 
lished account of its anatomy exists. Teachers 
and students usually seek help frorp accounts 
of Ascidia^ and dona, the European nionas- 
cidians, which are totally inadequate for 
a study of the Indian form llerdmania. The 
author has completely worked out the 
Anatomy, Histology, Bionomics and Distri- 
bution of this animal, a monograph on which 
will soon appear for use in tlie Indian 
Zoologicsil Laboratories. 

During tlie investigation a number of new 
and unexpecto<l features have been found, 
but, in this article, the author confines 
himself to the structure, relationship and 
homology of the neural gland, nerve-gang- 
lion and dorsal tubercle of Hcrdmania pallida. 
It may be mentioned here that, though 
a study of these three organs forms a very 
important part of the dissection of the 
ascidian iu the graduate and post-graduate 


more since the substitution of ascidians from 
Tutieorin and Ennur for those formerly 
obtained from Naples and Plymouth. 

The neural gland, nerve-ganglion and 
dorsal tubercle are all situated in the inter- 
siphonal region of the animal, the former 
two lying imbedded in the mantle and the 
last projecting into the branchial cavity, 
in the prebranchial zone (Fig. 1). In the 
European forms Ascidia and Cio}ia the nc^Tve- 
ganglion is situated dorsal ly to the neural 
gland (Fig. 2), but in llerdmania the nerve- 
ganglion always lies ventrally to the neural 
gland (Fig. L). This change in po.sition is 
attended with an alteration not only in the 
general lay-out of the three organs but also 
in their size, form and structure. 

The neural gland, lying just above the 
nerve-ganglion, is a light brown oval struc- 
ture about 4 mms. long, 2 mms. wide and 
1 mm. thick. The gland consists of a large 
number of branching tubules given out to- 
wards its periphery from a few central tubes 
which open into a long non-ciliated canal 
running along the whole length of the gland 




Longitudinal section of the neural gland, nerve-ganglion and dorsal tubercle of Ilc^rdmania pallida, 
br. ///.—branchial tentacles; .y./.— dorsal lamina; //./.— dorsal tubercle; neural gland; hyp.d.—a&ax^d cuct; 

//.if.— nerve-ganglion ; peri-pharyngeal bands. 

courses in Zoology, in India, their morphology | (Figs. 3 and 4). At its anterior end this canal 
has been wrongly interpreted for a decade or leads into a duct that passes downwards, 

between the nerves given out from the 
^ C.R. Assoc., Franc. Sess. 10, 18R0, 2, 677. ganglion, and opens into the antero-dorsal 
• I.M B.C. Memoirs^ Ascidia, 1890, region of the branchial cavity by a wide 
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ciliated funnel-shaped opening at the middle 
of the basal part of the dorsal tubercle. 
This wide funnel is absent in Asaidia. The 
lumen of the gland as well as its ducts are 
lined with a single layer of sinidi non-ciiiatcd 
rounded cells containing large nuclei. The 
rest of the gland, consists of a large number 
of small dark granulated colls with large 
nuclei, some scattered blood-corpuscles and 
some blood-sinuses traversing the substance 
of the gland (Figs. 1, 3 and 4). A large 



Fig. 2. 

Longitudinal section of the nerve-ganglion, 
neural gland and dorsal tubercle of Ascidia 
(from Parker and Ilaswell). 

//.jp-.— nerve-ganglion ; iifural gland; 

i/./.— dorsal tubercle. 

number of cells Qlled with dark granules are 
discharged into the lumen of the gland, from 
where they pass out, through the main duct, 
into the branchial cavity. The dark gra- 
nules are excretory products absorbed by the 
colls. The ciliated cells, lining the funnel- 
shaped opening, are of the same kind as 
those covering the dorsal tubercle, the cilia 
being about double the length of tho cells 
themselves. 


Tho nervR- ganglion forms an elongated, 
solid pinkish mass-— about 4 mms. long and 
1 mm. thick— lying ventrally to the neural 
gland. Tt gives off three nerves anteriorly 
(/.e., towards tho branchial siphon) and two 
posteriorly (Le,^ towards tho atrial siphon) 
(Fig. 1). Of the three anterior nerves two 
are stouter than tho third, and those, soon 
after their origin from the ganglion, diverge 
and run, one on each side of the posterior 
margin of the branchial siphon, along the 
base of the circle of tentacles. They thus 
approach eacli other on the voutral side of 
the branchial siplion and end in fibres that 
branch but do not an<astarnose. All along 
tlieir length they send branches into the 
tentacles and to tho muscles and inner 
epithelium of the siphons. The third nerve, 
which is finer than the other two, arises in 
between them and runs towards the bran- 
chial aperture, obliquely across tho wall of the 
siphon, sending nerve-fibres to the muscles 
and the epithelium of the siphon. The two 
nerves arising from the posterior end of the 
ganglion diverge and eneirele tho base of the 
atrial siphon, sending branches to the 
muscles and the epithelium of the atrial 
siphon. The ganglion consists of an outer 
covering of very largo colls with large nuclei 
and a main central zone of a loose fibrous 
matrix in which a large number of bi-polar 
and multi-polar nerve cells are imbedded. 
The large cells of the outermost layer — “ the 
ganglion cells ” — are oblong in outline and 
contain thickly granulated cytoplasm in 
which is imbedded a large nucleus. The 
central zone consists of a mass of inter-lacing 
nerve fibres in which a largo number of 
nerve cells with two or more dendrites are 
scattered. 

The doTkal tubercle is situated below the 
nerve-ganglion, in tho pre- pharyngeal zone, 
near the junction of the peri-pharyngeal 
bands with the dorsal lamina. It consists 
of a broad base and two conical projections, 
each of which is formed of a spirally coiled 
lobe that tapers towards the summit of the 
tubercle (Fig. 1). In Ascidia and dona the 
tubercle is a simple horse-shoe-shapod 
structure, without the conical lobes, and is 
much smaller in size than in Herdmania, 
The basal part consists of a hemispherical 
concave lobe over which lies a convex dome-^ 
shaped lobe. In between the two spiral 
coils lie gaps or open channels which form 
a continuous open channel fr6m the base ol 
tho tubercle to tho tip of each cone (Fig. 3)^ 
The two channels of the two sides meet 
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under the dome-shaped hemispherical basal this organ, as Metcalf^ and Hunter showed, 
lobe, and form the concave base, in the points to a sensory function. The actual 
centre of which the ciliated funnel opens, sensory function subserved may bo gustatory 
The general surface of the organ, except or olfactory, or, as the author thinks, both^ 
the bottom of tlie most proximal groove, is since both functions could be efficiently per- 
covered by a single layer of tall cylindrical formed by a pre-pharyngeal sense-organ 



Fig. 3. 

Photo-micrograph of a longitudinal section through the neural gland, nerve-ganglion and 
dorsal tubercle of Herd mania pallida. 

h!.s. — blood-sinus; eil f . — ciliated fiinn-cl. 

columnar epithelial cells copiously provided like the dorsal tubercle. Metcalf demon- 

with very long cilia. The rest of the tuber- strated that the opening of the neural gland 

cle consists of loose (‘onncctive tissue con- into the pharynx is a modilied nouro-porc 

taiiiing a large number of extensive blood- and favoured the view put forward by Julin 

sinuses, connective tissue cells scattered that the neural gland is the morphological 

throughout and a number of nerve-libres equivalent of the hypophysis cerebri of 



Fig. 4. 

Transverse section through the neural gland, nerve-ganglion and dorsal tubercle of 
Hcrdmania pallida (Photo-micrograph). 

that supply the covering epithelium of the vertebrates. Julin also suggested that the 
organ. gland subserves an excretory function. 

The homology and function of the neural Lacazc-Diithiers* tried to establish the 
gland and the dorsal tubercle have been theory that the neural giaiid secretes mucus 
subjects of much dispute. Early investiga- which is poured into tlio pre-pharyngoal 
tors described the dorsal tuberede and the zone of the gut and serves the purpose of 
ciliated fnnnel as an olfactory organ. Julin 
considered it merely as the opening of the 3 1001. 

oenral gland. But the rich innervation of * Mem. Acad. Sd. Inet. France, T.45, 1. 
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entangling microscopic food particles brought 
in with the water current. Jliit this theory 
can in no way be correlated with the facts: 
(1) that the main work of food coliectioii 
is done not in the pre-pharyngeal zone but 
in the pharynx itself, (2) that the endostyle 
is tlie main mucus secreting organ and 
supplies the peri- pharyngeal zone with the 
necessary mucus, and (3) that cells containing 
dark granules are secreted into the cavity of 
the neural gland and are discharged there- 
from into the branchial cavity. The 
structure of the neural gland in Herdmania, 
the fact that the secretion of the gland 
originates by the disintegration of cells 
proliferated from the endothelium of its 
walls and the presence of dark granules in 
the excreted cells, strongly indicate that the 
gland subserves an excretory function. 
The opening of this gland at the base of the 
sensory dorsal tubercle is, however, a 
problematical association. Hut, as Iferdmau'' 
pointed out, this connection between the 
duct of a gland and a pre-pharyngeal sense 
organ may be a secondary and purely 
accidental relationship. 

The relative position of the neural gland, 
nerve-ganglion and dorsal tubercle is also of 
phylogenetic importance. The dorsally 
situated neural gland of llmhnania, which 
belongs to the Cyiithiidu*, has thus far been 


found in only one other family of ascidians 
—the HotryllidiC. But Botryllida; are com- 
pound ascidians and as such can have no 
direct relation with the Cyritiiiidai, which 
are simple ascidians, according to Ilerdman's 
system of Tunicate classification^' followed 
in most text-books of Zoology. On the 
other hand, the similarity in the dorsally 
situated neural gland points to a common 
origin of the Cynthiidae and the Botryllida;. 
A number of other examples from llerdrnan’s 
system of cla'isilioation show an unnatural 
separation of forms admittedly a>llied. 
Clavellina and Diazona arc more similar in 
structuHi to Cionti than to Cocloconnus or 
Verophora." These alTinities can be proved 
ernbryologically also. It is certain, there- 
fore, that the compound ascidians are not a 
closely knit group of ascidians obtained from 
one common stock, but that they have evolv- 
ed separatidy frotn different simple ascidian 
stocks to which they are more closely 
related than to other compound ascidians. 

The author wishes to express his thanks 
to Dr. Siindara Raj of the Madras Fisheries 
Department for placing the re.sources of the 
Ttiticorih Fislu^rit^s Station at his disposal 
for the collection of material. To Professor 
K. X. Hahl ho is very much indebted for 
taking keen interest in thc^ progress of the 
work and for valuable criticism. 


Obituary. 

Shiv Ram Kashyap (1882-1934). 


R at BAIJADITK Dr. S. R. KASHYAP, 
B.A. (Cantab.), D.Sc. {HonoHs Causa, 
Panjab), I.K.S., F.A.S H., Professor of 
Botany, Government College, Lahore, and 
of the Panjab ITniversity and Honorary 
Professor of. Botany, Hindu University, 
Benares, died suddimly at Lahore, on the 
2Uth November, 1934, of heart- failure. Even 
half an hour before his death, he was 
attending to his work with ' his charae.- 
teristic thoroughness. 

To-day his country is the poorer by the 
loss of one of its best-known and best- 
beloved intellectuals. As a scientist, he 
w'as respected all the world over and as a 
teacher he will be mourned by a host of 
admiring students all over the country, 
many of whom are holding University Chairs, 
in Botany and other important appoint- 
ments. For ever, he will bo looked upon as 


one of the chief makers of modern Indian 
Botany. His pioneer researches on Hima- 
layan Jdverworts will go <lown to posterity 
as a great scientific acliievemcnt which will 
keep alive his memory for ever. 

Ill his early life, Ivashyap had a brilliant 
and remarkable academic career which can 
seldom be rivalled. Born on 0th November 
ltS82 at Jheliim of a family with a long 
record of meritorious military services, he 
matriculated from the Pan jab University in 
1S99. In 1900, he joined the Medical School 
at Agra and received his Medical Diploma 
in 1904, topping the list of successful candi- 
dates and winning the First Medal. He 
then served for two years in the Medical 
Service of the United Provinces. 

While still a student of the Medical 
School he appeared as a private candidate 
for the Intermediate science examination 


^ Proc. Roy. Soc. Edin., 1883, 12. 


* Journ. Linn. Soe. Zool, 1891, 23. 

^ Qarstang, Rep. lirit. Assoc., ISUu, 718-19, 
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of the Panjab University and not only 
succeeded in passing the examination in 
the first division but stood at the top of 
the list in the University. He was olTer- 
ed a university scholarship but Miis he 
declined to accept and went on wilh his 
studies at the Medical School. In 1900, 
while serving in the Metlical Departnient of 
the United Provinces, he again appeared as 
a private candidates for tlic H.Sc. examin- 
ation of the Panjab University and again 
topped the list of successful candidates. In 
the same year he resigned his post in the 
Medical Service and was appointed Assistant 
Professor of Biology at Government College, 
Lahore. In 1909, he passed the M.Sc. exam- 
ination in Botany, again 
getting a very high iirst 
class and standing first 
among the M. A. and M.Sc. 
candidates in the Univer- 
sity. As a result he was 
awarded the much-prized 
Arnold and Maclagan Gold 
Medals of the University. 

In 1910, he wont to 
Europe and joined tlie 
Cambridge U n i v e r s i tv 
from where, in 1912 he 
took his Honours Degree 
in the iNatural Science 
Tripos. 

On his return home, 

Professor Kasliyap was 
appointed Professor of 
Botany at the Govern- 
ment College, Lahore, in 
the senior grade of the 
Provincial Educational 
Service and was promoted 
to the Indian Educational 
Service in 1920. In 1919, 
when the Honours School in Botany was 
organised by the Panjab University, he 
was appointed l;niversity Professor of 
Botany, in whhdi capacity he continued to 
serve the cause of education until his death. 

He had been an elected Fellow of the 
University for many years and the Dean 
of the Science Faculty for a long time. He 
was also a member of the Syndi(*.al.e and in 
1931 oiliciatcd as Dean of" University fn- 
struction for some nionllis. Ho had been 
for several years a member of the Science 
Faculty and of the Boards of Studies of 
several other Universities also such as 
Agra, Lucknow and Benares. Professor 
Kashyap was the first systematic botanist 


to preside over the annual deliberations of 
the Indian Science Congress in 1932, ever 
since it was founded in the year 1914. It was 
the highest honour that the Indian scient- 
ists could confer on him. In recognition 
of his valuable contributions, the Panjab 
University, in 1933, conferred on him, 
Honoris Cavxn, tlnj Degree of Doctor of 
Science. 

He was tlie first secretary of the Indian 
Botiiniciil Society, which was founded in 
1020, and did all the spade work in its 
organisation. He was its I’reshlent in 1923 
and was the Editor-in-Ohief of its organ, 
the Journal of fhv Indian Jiotanical Society. 
He was also an Ailvisory Editor of Chronica 
liotanicuy ])nblished from 
Holland, lie was elected 
President of the Botany 
Section of the Indian 
Science Congress in 1919 
wln‘ii the Congress met at 
Bombay. 

He contributed nnnier- 
ons papers on various 
groups of the Vegetable 
Kingdom. Ifis contribu- 
tions to thr(‘e subje(;ts-“ 
the sexual generation of 
E(|uisetiim. the Liverworts 
of the Western Himalayas 
and the llora of Tibet — 
however, stand out above 
all others. One of his 
very first ])apers app«»arcd 
in 1919, in wliich he de- 
scribiMl the strnctiire and 
development of tbo sexual 
generation of Kquisvltm 
dcbilc, one of the Indian 
members of tbe family of 
horsetails, growing at 
Lahore, whic.h was quite dilTerent from what 
was known up to that lime in many species 
worked out by European and Ameri(*an in- 
vest igator.s. The account was so diiTcrent 
that some people even made adverse remarks 
in the beginning hut later they all agreed 
when they saw the specimens. In 3917, 
Prof. Kasliyap snggestcMi that the sexual 
generation of otiier species would also show 
a similar structure as seen in the Indian 
species if eertain conditions with regard 
to space and nourishment were fulfilled. 
Later work has shown how prophetic his 
prediction was. 

The sceond subject of Prof. Kashyap’s 
investigations has been the little group of 
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Liverworts or Hepaticag. His contribution 
to the knowledge of the West- Himalayan 
Liverworts has been very groat and this 
may be regarded as his chief subject. He de- 
scribed 4 new genera and over 30 now species 
of Liverworts. When his lirst paper on them 
was publislied Professor Goebel, of Munich 
University, one of the leading botanists of 
the World, wrote to him : “ You have struck 
a gold vein in tlie Western Himalayas and 
made a most valuable addition to our know- 
ledge of Liverworts. Professor (now 8ir 
John) Farmer wrote, I cannot refrain 
from congratulating you on the advance 
towiirds our knowledge of these interesting 
plants wdiich you liave been able to make. ” 

His contribution to tlie Theory of Evolu- 
tion by Reduction, in this group is very 
important and has been highly appreciated 
in Europe and America. He not only 
greatly expanded this theory and placed it 
on a strong basis but actually followed out 
the various lines of evolution. Dr. Oavers 
wrote to him, “ \ shall have to re-write the 
portion of Mnter-relationships* dealing with 
the Marchantialos/ ' Kecenlly he published 
a monograph on the Liverworts of the 
Western Himalayas and the Panjab Plain. 
This is a very valuable piece of work and fills 
a great gap in the botanical literature 
of India. 

The third subject to which Prof. Kashyap 
very largely contribiiled is the Flora of the 
Western Himalayas and Western and Central 
Tibet. He was a great traveller and prob- 
ably knew more tJiaii anybody else, about 
this interesting country. He crossed the 
Himalayas info Tibet at nine dilTercnt places 
throughout its length and several times at 
some places. Among the regions visited by 
him are Ladak, the sources of practically all 
the rivers of the Parijab, the world-famous 
sacred country of Mountain Kailas and Lake 
Manasarovar, tlie sources of the Ganges and 
the Jumna, the country in the neighbour- 
hood of Kanchenjiinga, Gyantse, etc., etc. It 
may be said of him that he knew the 
Himalayas as one knows his own home. He 
brought back a very large collection of 
plants from these places, many of which 
have not been recorded from that country so 
far. Besides adding to the botany of these 
regions, ho oven extended their geographical 
knowledge. The exploration of the Hima- 
layas and the study of its vegetation were 
his life’s passion. It may not be known to 
all that years back wlien far out on the 
other side of the Himalayas, he fell ill and 
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had to bo brought down almost in an uncon- 
scious state. But that could not keep him 
back from further explorations in the follow- 
ing years. Last year, when up on the 
Jlimalayas, he again became seriously ill and 
had a bad attack of heart trouble. This 
year, ho slightly recovered from its effects 
and was planning yet another trip to the 
Himalayas. With him, his work came first 
and if any one remonstrated with him for 
working so hard in his failing health, ho 
would say “ Why, iny life is not more 
important than my work.” Such was his love 
for his work. Those of us wlio had the rare 
good fortune of working with him as 
colleagiKiS for a number of years look upon 
his death as a personal loss. A distinguished 
scientist, a pioneer botanist, a great teacher, 
and an iniiefatigable worker, an untiring 
Himalayan explorer, yes, he was all that but 
much more — he was, on top of everything 
else, a sincere friend and a generous helper 
to all his colleagues and pupils. Eichly 
endowed with qualities of head, he achieved 
his tremendous popularity even more by his 
unique qualities of heart. He possessed in 
an extraordinary degree that sweet reason- 
ableness wliich stamped him out at once as a 
gentleman and a man of true culture. All 
those who like me came iu close personal 
contact with him, at once felt the subtle 
ciiarm and magnetism and human warmth 
of his presence. 

Such was the man who is deeply mourned 
to-day by a very wide circle of grief-stricken 
friends and admirers. 

H. UHAuniiusi. 

The following is a list of tlie publications 
of Professor Kashyap : — 

(1) Not.?s on spi'cios of Kurflena {Records of the 
Indian Mmeanu (’alcutta, April lODK). (2) Striic- 
tiiro and clovi'lcqunont of the Prathallua of 
Eqniseium debill’i {si.nnals of Ihdany, London, 
.lanuary 1 0 1 1). (d) Notoa on N ew and Little-known 
Weal liimnlnyan Liverworts. No. 1 (New Phylo^ 
hq’.sl, I’mnbridKJ, 1914). (4) Notes on New and 
Little-known West Himalayan Tdvenvorts, No. 2 
(AV*ir Phylolmiisl, PambridRe, 19H). (5) Notes 

on New and Little-known West Himalayan Liver- 
worts, No. 3 (New Phyloloijint, Ciunbridge, 1015). 
(0) Tlie Reims Ricria and t he origin of the Pterido- 
phyte.s (Lahore Phil. Soc„ June 1915) (Proc, for 
lOio-lC). (7) Notes on Targionla hypophylla^ 
(New Phytoloifislf Cambridge, 1917). (8) Notes 

oil Kquinetum ddbille (Annahr of Botany^ London, 
1917). (9) Li voi worts of the We.stern Himalayas 
and the P.itij:ib Plain, No. 1 (Jour. Bond). Natur. 
IlUt, Soc.. 191 ti). (10) Liverworts of the Western 
Himalayas and the Panjab, No. 2 (Jour. Bomb. 
Nalur. 'Hist. Soc., 1917). (ll) Notes on the in- 
florescence of Zea Mays (Lahore Phil. Soc.^ June 
1018) (Proc, for 1017-20). (12) Abnormal number 
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of needles in the shoots of Pinna longifolia (Jour. 
Ind, Bot,t 1010). (13) Presidi^ntial Addi^oss to the 
Botany Section of the Indian Science (Congress at 
Bombay in Jan. 1010 (Proc. .4«. Soc, Beng,^ New 
Series, Vol. 1010, No. 4, Tiio relationships 
of Liverworts, esp^^cially in tlie light of some 
recently discovered Himalayan Forms). (14) The 
Andruiciiiiii of Plagiochnsma tippetu/icitlntuin L. 
and P. Kash. {Sew Phytologial, 1010). 

(15) Variability in some Himalayan Uverwoiis 
{Lahore Phil. Sor.. February 1017) {Proc. for 
1017-20). (Hi) Distribution of Liverworts in the 
Western llirnahiyas {Lahore Phil, Soc,, NovtMiiher 
1010) {Proc. for 1017-20 j. (17) Floating Islands of 
lliwalsnr {.Jour, ind, Jiof., April 1020). (18) Notes 
on the distribution of Liverworts in the WestK^rn 
Hirnal.ayas, Ladak and Kashmir {.Jour. Ind. JJol., 
May 1021). (10) Soiue observations on Cijcas 
revoluta and C. circinalU growing in Lnhoie (Jei<“. 
Ind. Boi„ J line 102 1 ). (20) Notes on some Foreign 
Plants winch have n*ccntly establi-thed tliemselvos 
about Laliore (Jour. Ind. Bol., Djrembor 1032). 
(21) A contribution to the Life-liistory of Aneura 
indicatUt, (Jour. Ind. Jioi„ December 1022, jointly 
with S. K. Pandc). (22) A long-lost Taverwort 
{Monoaelenium lencrum), {Jour. Ind. BoL Soc,, 
1023). (23) Two Indian species of the genus A'o'o- 
ihylw {Lahore Phil. S>c., November 1023, Vol. 4). 
(21) Some abnormalities in the flowers of Canmbia 
antiva {Jour. Jnd. Bot. Soc., 1025, Vol. 4, 
No. 0). (2.j) Abnormal sporophylls in the male 
cone of CycoH circinalia (Jour. Jnd. Hot. Soc.. 
VoL 4, Nos, 0 and 10). (20) Tlio Vegetal ion 
of Western Himalayas and Western Tibet in 
relation to their climate {.lour, Jnd, Bot. Soc., 
Vol. 4, Nos. 0 and 10, 1025). (27) The colour in 

the flowers of J^olctiiilln argyrophylla {Aha. Ind. 
Sci, Cong., 1020). (28) Salaola feetida with 

special I'eference to 11 s galls {Proc. Lahore Phil. 
Soc.. Vol. 5, 1025-20). (20) Ueplacemont of 

fertile shoots by vegetative shoots in SupJiorfmt 
fi6c/ica Boise. (30) A now apocloa o! PelalopJtyll urn 
P. indicum, Kashyap, from Lahore {Jour. Ind. 
Bot. Soc., 1028, Vol. 7, No. 1). (31) A study of 
Dumorliera (jointly with Mr. Brij Lai Sethi) {Aba. 

* 


Dr. Ekendranath 

W E regrot to annoiinoe tho untimely death 
of Dr. Ekendranath Ghosh, m.kc., m.d., 
Professor of Biology, Medical College, 
Calcutta, at tho age of 50, on tho 15th of 
October, at his Calcutta residence. Dr. 
Ghosh was a distinguished graduate of the 
Calcutta University and was appointCMl as 
tho Professor of Biology in J917. Ho was 
not only a distinguished Biologist and 
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Ind. Sci. Cong,. Madras, 1020 ; Botany Section Aa. 
Soc. Beng,). (32) Observations on tho flora of the 
Upper (jhandra Valley and Spit! {Aba. Ind. Sci. 
Cong., Madras, 1920, Aa. Soc. Beng.). (33) Some 
geographical observations in Western Tibet 
{Jour, awl Proc. Aa. Soc. Beng., ]i)20, Vol. 25, 
No. 1). (.34) Liverworts of tho Western Himala- 
yiia and the Panjab Plain, Part 1 (Panjab Uhi- 
versity Publication, 192M). (35) Liverworts of the 
Western Himalayas and the Panjab Plain, Part 1, 
Supplement (Panjab University Publication, 1933). 
(36j Liverworts of the Western Himalayas and 
the Panjab Plain, Part IT (Panjab University 
Publication, H^33). (.37) The Liverwort flora of 
Sikkim, Read at the liid. Sci. ('ong., Allahabad, 
January 1030 {Aa. Soc. Beng.. Ihii. Section). (38) 
Notes on the flora of Ontral Tibet, Bead at the 
Iml. Sci. Cong., Allahabad, January 1030 [Aba. 
Bol. Sec., As. Soc. Beng.), (.39) Some abnormal cones 
in Bqaiaeium dcbille {Jour. Ind. Bot. Soc.. Vol. 9, 
No. 4). (40; Some peculiar cones and niirroFpo- 
rophylls of Cycaa circinalia { lour. Ind, Bot. Soc„ 
Vol. IX, No. 4). {^\) Sicllera chanuvjaame Linn. 

{Jour. Ind. Bot. Soc., 1930, Vol. TX, No. 4). (42) 

Acrogynniis JJverworts of the Wc.s(epn Hima- 
layas {Malnviya Commemoration Vol.. 1932). 
(43) Some aspects of the Alpine vegetation of the 
Himalaya and 33 bot with appendix— List of plants 
in the Herbarium of the Botany Department, 
(lovcmmoiit (College, Laliorc, collected by Prof. 
S. U. Kashyap beyond the main Himalayan range. 
Pres. Address to the Nineteenth Jnclinn Science 
(/ongress at Bangalore {Proc. of the J9lh Ind. Sci. 
Cong,, 1932). (14) Autonomous movement in tho 
leaves of Curculigo revurvala, Dryand. {Current 
Scimee, Vol. I, No. 1). (15) Some more peculiarities 
in tho male cone of Cycaa circinalia collected at 
1.iahoreinl932 {Ind. Sci. Cong., Patna, 1033, Abs.) 
(40) An account of a Journr^y to the (iangotrl 
(jHacier {Uruanati Journal, 1033). (17) Jointly 

with P. N. Mehra, Dichutotiioiis brandling in 
the l(.‘avos of Pleopeltia aimplex Sw. {Current 
Science, 1934, Vol. HI, No. 2). (48) Flora of the 
Dentral Panjab (To be published shortly by the 
Panjab University). 

« * 

Ghosh, M.Sc.> M.D. 

Physician, but was vastly read in Sanskrit 
Ayurveda and Hindu Astronomy and pub- 
lished valuable contributions in all those 
subjects. One of his important papers that 
appeared four days before his death is 
reviewed in anotlicr place in this issue. Ilis 
death is mourned by a large circle of his 
friends and pupils. 
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Letters to the Editor. 


Note on the Limiting Density, Mass and 
Temperature of Condensed Stars.* 

In a previous note’ it has boon shown that 
witii eleetrons degenerate stellar matter is 
eompletely ionised for number density ^10 
and tempeniture^ 10. Tims the stability of 
highly eondensed stars is maintained by the 
equilibrium between the gravitational pres- 
sure (or energy) and material kinetie and 
radiational pressure (or energy). Hesides 
these, electrostatic energy is also to be intro- 
duced. While Fowler and Frenkel- neglect 
this last factor, Kothari'* holds that this 
causes an appreciable increase in the limit- 
ing density. The kinetie energy of the 
positive ions has also been neglected by 
most workers. We propose to reconsider 
tlie elYeets of the electrostatic energy, 
kinetic energy of the positive ions and the 
radiational energy on the limiting density, 
and temperature of Stars. 

Mcclrofitatie Correciion. — Tn the case of 
completely ionised atoms electrostatic eneigy 
corresponds to the total ionisation potential 
which has been calculated by SommerfehF 
for a Fermi atom. Taking the total number 
M 

of atoms — ; M being stellar mass 

and 2-5 the average niol. wt. For iron atoms 
Bs-l •597 X 10”M. Introducing this value in 
tlie equation of equilibrium : 2T ^ Wh+ W,. 
the kinetic energy of electrons for the non- 
relativistic degenerate case being taken we 
find that electrostatic correction is negligible 
as suggested by Fowler. The results are 
tabulated below : — 


Siar 

M/M 

»<xio-» 

HoXlO*" 1 

oforrec- 

tiun 

Sun 

. 1 

9-588 

9>5(U 

0-28 

Sirius B . 

. 1-18 

0-474 

G-50 

0-25 

Eridnni .. 

. 2-27 

1-744 

1-720 

1-04 


Effect of the Kinetic Energy of Positive 
urns, — K.K. of positive ions == NkT = 


* Abstract of a paper mad in the Inaugural 
Meeting of the Indian Physical Kuuiety. 

1 Qanguli, Curr. ScL, Doc. 1032, 1 ; 1034, 2, 204. 
» Fowler, M.N., 1020, 87, 111; Frenkel, Z. Phys., 
1029, 55. 

* Kothari, Phil, Mag,, 1031, 12, 672; see also 
Stoner, M.N., 1032, 92, 651. 

^ I^QUrimerfeid, Z, Phya.^ 1033, 78, 


4 ! 955 X lO’T. M. Thus this is comparable to 
that of electrons even for n. If, however, 
equilibrium be considered at absolute zero 
then it is zero. ModiOed values of n due to 
this are entered below: — 


Star 

Tnnip. 

wxio=« 

Wo X 1030 

%cnprec- 
tion - 

Sun 

10“ 

9-594 

9-561 

0-34 

Kiidani . . 

UP 

2-733 

1*726 

.36-4 

Sirius B .. 

lO** 

8-106 

' 6-459 

12-5 


Effect of Itadia'ion Pressure As pointed 

by Jeans radiation pressure exerts a marked 
influence on the hydrostatic equilibrium 
especially for a condensed star. If we 
consider the following condition for stability 
3 GAI“ 

P«+P,i j— X we can calculate the 

o TT rC 

modification in the limiting density. 

Uela'ivislie Case. — For the relativistic case 
which is valid for n> >5*932 x 10®" the K.E. 
of electrons is 7*213 .xl0'’^>i^^\ On introduc- 
ing this into the equation we obtain a critical 

mass ^ 0*2787 above which equation is 

not valid. Frenkel introduces the K.B. of 
positive ions and obtains the limiting density 
^•10-'. Mis method is, however, faulty as he 
assumes a maximum pressure for the 
statistical distribution of positive ions given 

by the relation ^ - Z’/’ wliere 

is the maximum pn^ssure for electron distri- 
bution according to Fermi statistics, lie thus 
tacitly assumes positive ions to be degene- 
rate. 


Modifications in the limiting density for a 
given star due to the K.E. of positive ions 
and radiation pressure can be calculated. 
One can also calculate the maximum tenepe- 
ratiire for a given star with given density* 
and mass by introducing the K.E. of elec- 
trons alone or by taking into consideration 
the K.E. of the positive ions as well. 

A. GANG(7LI. 

College Dupieix, 

Chaiidernagore, 

November 1034, 


Formation of Hydrates and Diamagnetism. 
A STUDY of the diamagnetic susceptibilities 
of liquid mixtures has sliown that magnetic 
measurements nre not sonsitiyo to intemetion 



250 


CURRENT SCIENCE 


[December 1934 


effects whether between like or unlike 
molecules carrying high dipole moments/ 
In some cases, even the formation of a 
compound does not affect the electronic 
configuration sufficiently to produce ap- 
preciable changes in susceptibility. We 
need cite only tlio eases of acetic acid and 
stannic chloride and of ethyl formate and 
stannic chloride investigated by Kido.^ 
As a natural extension of these investi- 
gations, a study was made of the influ- 
ence of the formation of hydrates on 
diamagnetism. 

Cabrera and Fahlcnbracli,*'^ using aqueous 
solutions of potassium iodide observed 
changes in the magnetic susceptibilities 
due to different degrees of hydration ; tliey 
also inferred tliat there was greater hydration 
^t higher temperatures and that an increase 
of diamagnetic susceptibility resulted duo 
to greater ionic deformation. In view of 
the fact that hydrates in general tend to 
break up on heating, such an inffiience is 
quite unlikely. This view has also been 
recently advanced by Tammann.^ 

Measurements on acetic acid-water mix- 
tures failed to indicate any clianges in 
diamagnetic values at equimolccular concen- 
trations of the components, although a 
definite compound has been proved to exist 
particularly by Eaman effect” and viscosity 
measurements.** As was mentioned in an 
earlier paper* in connection with acetone- 
chloroform mixtures, the deviation of nearly 
12% observed by Sibaiya and Venkata- 
ramiah^ seem to have also been caused by 
viscosity effects in their experiments. 

The decahydrate of sodium sulphate was 
studied both in the solid state by the Curie 
method and in concentrated solutions by 
the Quincke method. When the hydrate 
was heated to temperatures over 33°0. (at 
which temperature the water of crystallisa- 
tion breaks away and the salt becomes 
anhydrous) no change of magnetic suscepti- 
bility was observed. 

Aqueous solutions of sulphuric acid, 
however, indicated definite deviations from 
additivity at concentrations of the mixture 
cprresponding to 211280 ^, 11^0 ; HaSO^, 

1 Proc. Ind. AcojA, Sc., 1934, 1, 77. 

» Sei. Rep. Tohokuimp. Univ., 1032,21, 385. 

* Zeita.f.Phye., 1034,89, IflO. 

« Ibid.. 1934,91, 410. 

. » Ind. Tour, Phya., 1031, 6, 401.. 

. < Jour, Chem. Soc., 1000, 9S, 1556. 

7 Ind- Jour. 1032, 7, 303, 


Jlfl; HjSO,, 3HaO; Ha80„ GH^O and 
ISHjO. The first hydrate gave an 
increased value while the others showed 
negative deviations. Thh deviations were 
of the order of 3 to 4%. These hydrates are 
also indicated by other physical properties 
such as electrical conductivity, viscosity 
and surface tension. 

The diamagnetic susceptibilities of 
crystalline sulphates of Li, Na, K and Mg 
wore determined in the solid state by the 
Curie method. The ionic susceptibilities 
of Li'*’, :Na'*', K"** and Mg++ calculated from 
the magnetic values of the hydrated salts, 
assuming the validity of the additive law, 
agree satisfactorily with the precision values 
of Joos,** Kido,** Ikoniiieyer^® and Pascal.^ 
This suggests tliat the binding of the water 
molecules to the sulphates is very loose in 
contradistinction to the case of the hydrates 
of sulphuric acid. This conclusion receives 
support from the well-known fact that 
while sulphuric acid has a groat avidity 
for water, the other sulpliates lose their 
water of crystallisation very easily. Under 
these circumstances, the results of Eay 
Chaudhuri*® seem doubtful. 

It may therefore be concluded that there 
is not much theoretical support from these 
data for the concept of the enlargement 
of ionic radii with increased temperature in 
solution. 

Full results will bo published elsewhere. 

8. Eamachandua It AO. 
r 8. Vauadachari. 
Annamalai University, 

Annamalainagar, 

December 1931. 

A Preliminary Note on the Chemical 

Examination of the Roots of (JiirulLua 
colocynihis Schrader. 

Gitrullua colocynihis, called Indrayan in 
Hindustani, is a plant used in medicine for 
a very long time. The fruit of this plant 
has been chemically examined by Power and 
Moore* in 1910. The roots are described by 
the Sanskrit writers as a useful cathartic in 

** Zeita.f, Phya., 1023, 19, 317. 

" SH. Rep. Tohokuimp. Univ., 1034, 22, 835. 
Ann.der Phya., 1020, 1, 100. 

Comp. Rend., 1021, 173, 144. 

Zeita. /. Phya., 1032, 77, 271. 

• Power, F. B., and Moore, 0. W., Jour. Ghpn, 
\ 8oc., 1010, 47, 00, 
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jaundice, aBcites, enlargement of the 
abdominal viscera, urinary diseases and 
rheumatism, etc. They are also supposed to 
have a drastic purgative action. 

2 kilograms of the powdered roots were 
exhaustively extracted with boiling alcohol. 
The concentrated extract on standing 
deposited a white crystalline stuff, which on 
recrystallisation from alcohol melted at 
230° 0. The mother liquor was then 
evaporated to dryness and extracted with 
petroleum ether. This petroleum ether 
extract on concentration gave a small 
amount of a wiiite sediment, which on puri- 
fication melted at 68° C. From its proper- 
ties and reactions it was identihed as 
hentriacontane 

The resinous mass left after the treatment 
with petroleum ether, was then extracted 
with ethyl acetate. The ethyl acetate 
extract on evaporation of the solvent under 
reduced pressure yielded a white deposit 
which was filtered. On rccrystallisation 
from ethyl alcohol it melted at 230° 0. 
From its properties, reactions and elementary 
analysis it was identilied as a-elaterin. 
This was the same stuff as that obtained 
from the alcoholic extract in the beginning. 
The percentage was 0-2 per cent, of the 
dried weight of the roots. (Found C— G9'0, 
H -7'5 ; C..^ir.jyO^ requires 0 -OO-l, H— 7*8 
per cent.). " The diacetyl a-elaterin 
was prcparetl in the usual way and crystal- 
lised from acetic acid, it melted sharp at 
123-124°. 

The brown stuff of the dried alcoholic 
extract, left after the removal of the 
a-claterin by ethyl-acetate was then dis- 
solved in boiling water and treated with 
basic lead acetate when an yellow precipitate 
was obtained. It was filtered, washed, 
suspended in water and decomposed by 
The resultant filtrate, after the decomposi- 
tion of the lead salt, on concentration, in 
vacuo gave all the reactions of the saponins. 
All attempts to isolate this in a pure form 
have failed uptil now. 

The physiological properties of the drug 
appear mainly due to the presence of 
a-claterin. A detailed account of the work 
will bo published elsewhere. 

H. H. AOABWATi. 

S. Dutt. 

Ohemical Laboratory, 

Allahabad University, 

November 19^ 1934, 


Mannose Dehydrogenase and Ascorbic Acid 
(Vitamin C). 

We have for some months been carrying out 
an investigation on the nature of the 
precursor and mechanism involved in the 
synthesis of ascorbic acid by the rat, which 
is known to be independent of an external 
supply of the vitamins. It has been found 
from incubation experiments with the 
isolated liver, spleen and kidney tissues of 
the rat at 37° in a medium of Binger- Locke 
solution and phosphate buffer at pH 7*4 
that these tissues are able to convert 
mannose but not glucose, fructose, galactose, 
xylose and arabinose, into ascorbic acid, as 
determined titrimctrically.^ Amounts of the 
order of 0*30—0-35 mg. of ascorbic acid 
have been formed from mannose pergramme 
of each of these tissues after 3 hours’ incuba- 
tion. It has been possible, further, to 
separate to some extent the mannose 
dehydrogenase system, responsible for the 
dehydrogenation of mannose into ascorbic 
acid, by extracting the acetone-dried tissues 
(liver, spleen and kidney) with water. The 
cell-free extract from liver is able to produce 
0-07 mg. ascorbic acid from mannose per 
gramme of the tissue under the aforesaid 
conditions. The tissues, after being washed 
once with Ringer-Locke solution in order to 
remove the normal substrates present, are 
also able to synthesise ascorbic acid from 
mannose. The apparently specific beliaviour 
of mannose, among the sugars studied, in 
this respect is under further investigation. 

In contradistinction to the rat, the corres- 
ponding tissues of the guinea-pig (which 
is dependent on an outside source of 
vitamin 0), both normal and scorbutic, have 
been found to be unable to convert mannose 
(or any of the other sugars mentioned above) 
into ascorbic acid. 

B. C. Guha. 

A. B. Quosu. 

Biochemical Laboratory, 

Bengal Chemical & Pharmaceutical 
Works, Ltd., Calcutta, 

November 28, 1034, 

Haustorial Regeneration of Sandal (Santalum 
album, Linn) and Its Significance. 

Thk regenerative ability of plant tissues 
varies with different species of plants. While 
some plants can be propagated only through 


^ Guha and Ghosh, Cur. Sei., 1034, 2, 300, 
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Beeds, tboro are others where asexual or 
vegetative modes of propagation are possible 
and offer quicker methods of establishing 
stocks in plantation or sylvicultural practice. 

• They arc particularly welcome in the case 
of slow growing species like sandal which 
have great economical value. Sandal lends 
itself to stump planting and if carried out 
in the monsoon season, a. fifty per cent, 
success can ho obtained. 



Fig. 1. 


= " Sandal can also bo propagated through 
root suckers ; when a sandal tree is trenched 
at a distance of about 5 to u ft., it is 
common to find root suckers sprouting up 
from both faces of the trench. A larger 


number of them come out of the outer 
surface thereby indicating that a root 
disconnected with the parent tree is capable 
of regeneration. Experiments in the nur- 
sery under controlled conditions showed 
that one of the essential conditions that 
appears to be necessary for the success of 
such a type of regeneration, is that tlie 
decapitated root should maintain its haus- 
torial connection with its host plant. The 
regenerative ability of root suckers is 
therefore closely associated . with the 
haustorial connection, a fact convincingly 
brought out by Fig. 1, emphasising the 
physiological independence and parasitic 
character of the haustorial connoct<ion. Tlie 
illustration is the drawing of a specimen of 
Pongamla root It exposed by soil erosion on 
tlie bank of a water-way near Uttarahalli. 
At the time of observation, the root was not 
in connection with any sandal plant but the 
haustorial connections J£ were intact. A 
few weeks later, the haustorial connections 
sprouted giving rise to sandal shoots. 

M. SUKKNIVASAYA. 

Department of liioeliemistry, 

Indian Institute of Science, 

Ilangalore, 

December 6', 

Relative Parasitism of the Cotton Root-Rot 
Organisms from Gujrat Soils. 

Amongst the organisms isolated from 
affected roots of cotton, the principal ones 
are: (1) Fnsariuvi vatthfechm form, (2) 
Marrojfhfmina^p. {lihizocitmiahatallcola), (3) 
a species of CephcloHporiumj and lastly, (4) 
a CephalohuH species of nematodes. Of these 
the Cephalonporium occurs rarely and there 
is no *‘vidence to show that it is a parasite. 
The Fusarium vasinfeclum form has been 
shown to bo non-pathogenic. Under any 
circumstances this form of Fusarium has not 
given any infection and this observation 
has been confirmed by another worker from 
a wilt lescarch laboratory to whom this 
form was sent. Fusarium obtained from 
Jalgaon and Broach as also the one from 
Desan, a village in Baroda territory, where 
wilt exists, gave a high percentage of 
infection. 

It may be noted from Fig. 1 that the Desan 
fungus was a fresh culture (pot Nos. 3-4), 
whereas tlie fungus used in pots 1-2, 5-6 
was from Jalgaon and Broach wilt areas 
respectively and isolated from the garoA soils 
from Baroda infected for the third time. 



December 1$34] 


CURRENT SCIENCE 


253 



Fig. 1. 


Infections with Fusarinm viMiiifcctum form from 
wilt and rot soils. — (1) Jalgaon, 0 plants — 3 deaths. (2) 
Jalgaon, 12-1, (3^ Oesan, 10-10, (4) Desan, 11-8, (5) 
Broach, 6-1, and (6) Broach, 9-0. 

The fresh Desan fungus is very virii1onf< as 
compared to the other two, which have lost 
their infective property due to tlieir liaving 
remained for two generations in gorat soil. 

Nematodes are generally symbiotically 
associated witli this Fumrium Haroda form. 
No culture of the nematodes could be 
obtained free from the fungus although the 
fungus could be eultivatcMl free from 
nemalodes by <lropping the worms in a 
liquid culture medium. It was thus quite 
probable that the existence of this Fumnum 
in atTected plants was duo to these nema- 
todes. 

The more closidy associated rot organisms 
were thus the nematodes and Macrophomina 
sp., the parasitism of which could not 
always be induced under ordinary circum- 
stances, although some evidence to that 
eilect has been obtaine<l. An interesting 
observation on the ISEay and monsoon-sown 
cottons led to the discovery of the conditions 
favouring parasitism. A survey of tlie rot 
incidence made in the beginning, of this 
Scheme on 19.'ll-32 cotton crop from the 
Agricultural Experimental Station at Baroda 
indicated that rot occurs more extensively 
in the May- sown irrigated cottons as 
compared to those sown in monsoon after 
the llrst showers (Fig. 2). 

Plot No. 22 (see graph) was sown on loth 
of May 19.31 and irrigated with well water 
seven times ; this shows a rot percentage of 
92 whereas with the monsoon-sown crop the 
percentage lies between 2.3 to .58. These 
latter plots were sown between tlie 18th and 
the 19th June, after the first showers which 
occurred on the IGth June 1931. Total 
precipitation for the year amounted to 
55*60 inches. The only difference between 
the May and June sown crops lay in the 
conditions of irrigation, soil humidity and 
temperature. After the First showers the 
conditions were identical for both the crops. 


Kegular meteorological data were collected 
from April 19.32 and an examination of these 
showed that a soil moisture of 30 per cent, 
and a temperature of 40'’ C. favoured para- 
sitism in Macrophomina and nematodes 
jointly, although each one was capable of 
becoming parasitic under identical conditions. 



Fig. 2. 


Experiments in which the organisms enjoyed 
these conditions were, therefore, planned in 
order to find out whether such conditions 
are conducive to infection. The methods 
employed were as follows. — 

1. Hoots of rot-atfected cotton plants 
were cut into pieces, the bark being peeled 
off. This material was mixed up with 
sterilised soil and incubated for eight days 
after which deiintod seed was sown. The 
temperature ranged between 38®-- 10® C. 
Within a month from sowing, out of a total 
of 2.5 seedlings 13 died of rot from which 
Macrophomina and Neman were isolated. 
Controls from temperature tanks and rooms 
did not produce any dcatlis. 

2. Hoots from aifeeted plants were 
chopped into pieces and mixed with sterilised 
soil. TJiese were incubated for eight days in 
a multiple incubator with a range of tem- 
perature between 27® — 12® C. Out of II 
seedlings 39 died of rot. Death roll ranged 
high between 30® — 12® C. and isolations 
gave pure Macrophomina and Nema cultures. 

3. sterilised soil was mixed up with 
healthy cotton stalks and autoclaved. 
Cultures of Macrophomina and Neman on 
cotton stalks were used. Infections were 
done with individual organisms and mixtures. 
Controls were kept in temperature tanks and 
at room temperature. The temperatures 
in the tanks ranged between 38®-40® C. 
Three out of the 15 seedlings from Macro- 
phomim-^t and three out of 9 seedlings 
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from JVenia-pot succumbed, and from the 
mixture one out of 9 died after a lapse 
of one month. Isolations gave identical 
organisms from dead plants. 

4. Only Macrophomina was used in the 
same manner with two controls. Tempera- 
tures of the tanks ranged between 35° — 
42° G. Out of the 25 seedlings from 5 pots ]4 
died of rot from one tank and out of the 23 
from the second tank 8 died after a lapse of 
one month. Isolations gave pure cultures 
of Macrophomina and there were no deaths 
in the controls. 

The infective capacity of Macn'ophomina 
and Nema became established thus under 
certain temperature and liumidity conditions 
of the soil. No sooner these conditions 
disappear the organisms tend towards 
saprophytism in the soil (see Fig. 2). 

In all the above experiments water from 
the well with pH 8 was used. The tendency 
of the Fusarium vaHinfectum form (pH 5-1) 
being towards acidity while that of Nema 
and Macrophomina was towards alkalinity 
as observed from cultural filtrates (pll 
7-(i — 8-0). The soil reaction ranged from 
neutral to alkaline and compares with the pil 
ranges for the two infective organisms. The 
action of the irrigated water as compared to 
the rain water may also be taken into 
consideration. 

In view of the results obtained, in addi- 
tion to the study of resistant and immune 
strains to rot, control measures are being 
developed, involving soil disinfections, mann- 
rial and change of sowing date trials. 

V. N. Likhitr. 

V. G. Kulkauni. 

Indian Central Cotton Committee’s 
Cotton Uesearch Station, 

Alembic Road, Baroda. 

November S, 1931, 

On the Introduction and Spread of Euphorbia 
geniculata, Orteg. in South India. 

In June 1933 I found several specimens of a 
species of Euphorbia growing in cultivated 
ground in Kengcri'f9 miles from Bangalore). 
A little later I found the same plant growing 
as ‘a weed in Bangalore. Being unable to 
identify it with the help of Indian floras I 
sent specimens to the Calcutta Herbarium 
and to Kew. Both Mr. Biswas and Mr. Fischer 
identified the plant as Euphorbia geniculata, 
Orteg. a native of Tropical America. 

After making numerous enquiries I even- 
tually came across an old gardener in the 
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Government Gardens at Bangalore who told 
mo that he clearly remembered that when 
Mr. Stephen first came to the Lalbagh he 
brought with him a pot of this plant and 
another containing a variety of Capsicum. 
Both plants grew well and set seed in 
Bangalore. The Capsicum became a popular 
garden plant for some years but appears to 
have now died out. The Euphorbia was also 
planted in gardens and soon established 
itself as a garden escape. Mr. Fischer tells 
mo that Mr. John Home Stephen came out. 
to the Lalbagli gardens from Kew ini 1891 as 
Assistant to Mr. John Cameron but soon 
left having obtained the appointment of 
Superintendent of the Government Gardens, 
Nagpur. 

Euphorbia gmindafa is a pretty plant suit- 
able for edging in gardens although the 
original scarlet coloration of the leaves has 
been lost except occasionally when it 
grows in exposed situations. produces 
enormous numbifrs of lUiniite H(*eds and its 
spread is doubtless due to this fact. It 
cannot at prevsent be n^.garded as a serious 
pest but it is becoming a troublesome weed 
in gardens and cultivated land. 

With Bangalore as its starting point this 
plant has proceedod in various directions 
over many miles of Mysore State. It has 
advanced to Devanalialli on the north and 
to lloskote on tlie norMi-east. On the east 
it has proceeded to Whitelield and on the 
soiitii-east to Anekal. it has gone as far as 
Kankanhalli on the south and to the hamlet 
of Gangenhalli on the wcift. On the old 
Madras road it has reached the British town 
of ITosiir. Last May I saw it established at 
Nanjangud, over one hundred miles from 
Bangalore. Recently it has made its appear- 
ance in tile city of Madras, having estab- 
lished itself on a piece of vacant land near 
to the Government Royapettah Hospital. 

Tlio leaves of Euphorbia geniculata have 
been widely known as a purgative for many 
years among the poorer cdasscs in and 
around Bangalore. The credit of the dis- 
covery goes to a gardener in Bangalore who 
in the earlier years of its introduction ate it 
as a pot-herb‘and experienced violent purging 
as a result. It is interesting to note that 
even to-day this purgative is taken always 
mixed with food. 

P. V. Mayuranathan. 
Government Museum, 

Madras, 

November 19^ 193L 
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The Orig^al Home, rf Achyranthea aspera L. . 

In a recent paper, Joshi^ has described 
some variations in the behaviour of the 
two medullary bundles in the stein of 
AchyraniheE aspera and has tried to trace the 
original home of the plant from tlie varia- 
tions ho observed. The latter part of the 
paper appeared interesting to me and 1 
thought of putting his amazing suggestions 
to a test. 

Twenty plants were thoroughly examined 
from top to base. They provided 20S inter- 
nodes, each of which was cut at three 
places— top, middle and base. Most of the 
sections were examined under the micro- 
scope. 

Out of the iiitornodes examined, only 
12 showed a single amphixylic bundle in 
the lower half, while in the upper half the 
two bundles were quite free. In one inter- 
node the upper half showed a single amphi- 
xylic medullary bundle, while the lower 
half showed two free normal bundles. In 
yet another internode there was a single 
amphixylic bundle running througliout its 
length. 

Ajiart from those 14 internodes, all the 
rest, out of a total of 208, showed two free 
medullary bundles throughout their length. 

Now, geographically Agra is situated 
between Benares and Lahore. Therefore, 
if Joshi's liypothesis is correct, the majority 
of the internodes in the Agra plants should 
show a fused condition of medullary bundles, 
which is not actually the case as the above 
figures show. 

r may point out one probable sourc-e of 
error in his observations. That ho did not 
use the microscope as frequently as is needed 
is amply clear from the fact tliat he exam- 
ined most of the material “on the spot” 
after “ cutting it with a safety-razor blade ”. 
1 have observed that in a large number of 
cases, the medullary bundles approach each 
other so closely as to appear to liave fused. 
But a section under the microscope reveals 
that they are free. 

I have also observed the following excep- 
tional conditions not mentioned by Joshi : 

(i) Out of the two medullary bundles, 
one is normal while the other is amphixylic. 

(ii) A single normal medullary bundle 
takes the place of the usual two. 

1 Joshi, A. C., “ Variations in tlie mediillnpy 
bundles of Achyrantkea aspera L. and the original 
hom of the species " iVeu» Phyta 1034, 33, 
53-67. 


In the end I would humbly submit that 
the facts in nature are usually not so easy 
to explain, and a hasty conclusion makes 
the confusion worse confounded. To build 
the whole edifice on a lean foundation is 
more than desirable. 

B. L. Gupta. 

Department of Botany, 

Agra College, Agra, 

Oetober, VM4. 

A Fossil Dicotyledonous Wood from Assam. 

r.v December 193.1, 'Mv. C. S. Piirkayastha 
of the Assam Forest Service sent to the 
Fore.st Research Institute, Dchra Dun, two 
pieces of fossil wood for identification. 
These he had collected from Dhansiri Reserve 
in Nowgong Forest Division, near Nailalung 
Railway Station, aboul 20 miles from 
Lumding .riinotion (A. B. Railway). On 
superficial examination both specimens 
were found to be. secondary wood of 
dicotylcflonous tree but entirely different 
from one another. The object of this note 
is to put on record the identification of 
specimen No. 2. 



Fig. 1. X 150 


Tangential section showing uniseriate rays (R.) 

The specimen is not very large. It is 
somewhat circular in cross section, tho 
diameter being 5 inches and tho length 




8 inches. From the look of the specimen 
it seems to be a portion of a fairly big 
trunk. Tts preservation is very bad and 
uneven. On the loiigitiudinal surfaces black 
stripes are observed indicating disinf ogration 
of the woody tissues in some places. 

A good many sect ions (cross, tangential 
and radial) were cut and mounted in the 
usual manner. Although these sections 
were far from pcufect, yet it was fiossible 
to find in them the minute anatomical 
structure essential for the identiiication 
of the wood. Moreover, macerated material 



Fig. 2. X 2UO 


Tangential section showing triseriated ray with resin 
canal (C.) in the middle, vessel (V.) with tyloses 
and uniseriate rays (K.) 

of the wood was obtained in a sufHeiently 
good state of pi'cservatioii to enable a study 
of the pits on the walls of the vessels, 
fibres and parenchyma cells. The anatomi- 
cal structure of the fossil wood may bo 
summarised as follows : — 

It is a diffuse- porous wood with mostly 
medium-sized vessels, whicli are heavily 
tylosed and lilled with brownish deposits. 
Parenchyma cells are vasicentric and in 
narrow metatracheal bands, which may run 
to a consideiablc distance across the rays, 
or may end abruptly after running a short 
distance. The rays are of two types : (i) 
uniseriate, (ii) 3-1 seriate. The latter type 
is fusiform and contains horizontal resin 
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canals which are rather small in sizo. In 
Uicse features as well as in the pits, the 
fossil wood shows groat similarity to the 
woods of Qluta species of the Anacardiaceas. 
The name Gluioxylon assamica is, therefore, 
proposed. Details of the gcologioal formation 
in which the fossil wood was found and a 
description of tlie minute anatomical 
structure of the wood itself will be published 
elsewhere. 

K. A. Chowduury. 
Forest Research Institute, 

Dehra Dun, IJ.P., 

October 4, 1034. 


Abnormal Flowers of Casitia fistula Linn. 

An examination of a largo number of flowers 
of Cassia fisluluy with a view to collecting 
some data regarding the oeeurnmee of 
polyphylly^ in the gynoeciiirn of llie flowers 
of the species, which was noted some time 
last year, revealed the existence of the 
following types of abnormalities. 

1. Median floral prolificationr — In cases 
rcconled by Masters (vegetable teratology), 
the prolongcMl axes have been terminated by 
a flower bud. In this case, the axis has 
grown into an inllorcseencc*, bearing a 
number of buds in a racemose manner. 

2. Axillary floral prolifwaiimi . — A normal 
flower occurs in the axil of one of the 
anterior sepals. Associated with this is the 
suppression of. two of the ten stamens. 

3. Besides prolification, polypliylly of 
the various floral wlmrls was also mot with. 
Polypliylly of tlie gynoecium (in a few cases 
iipto seven carpels) was most frequently 
seen, fn only one ease was there a multi- 
plication of all the floral whorls. In others, 
fhe pc.»lvphylly of any particular series 
(calyx, corolla, androecium, etc.) was un- 
accompanied by any proportionate multipli- 
cation of the rest of the floral parts. 

Figures, and a more detailed account of 
the abnormalities will be published else- 
where. 

T. S. Ragiiavan. 

K. R. Vknkatasubban. 
Annamalai University, 

Annamalainagar, 

India, 

November 27 y 1034. 

^ Polyphylly. Mombcr8 of any particular whorl 
are increased in number. 

^ Prolification is the production of buds either 
in the centre of the flower or axillary to some of 
the floral leaves. 
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Life History of HerpeatU monniera 
H. B. & K. 

The embryo sac of tlio Scrophularinm is a 
subject of unabated interest and a large 
volume of literature has grown around it in 
recent times. On tlie other hand, a detailed 
cytologicai account is conspicuously absent 
in the available literature. The present 
paper represents a summary of the results of 
an investigation embodying the cytology of 
the pollen mother cell, the development of 


the embryo sac, embryo and endospermal 
haiistoria in Her pent is monniera. 

The material for study is a fairly abundant 
weed around water margins in Bangalore 
and is in (lower practically throughout the 
year. 

The meiotie phenomena in the pollen 
mother cell and the megaspore mother cell 
have been followed in detail especially in 
regard to the chromosome behaviour. The 
mode of pairing of chromosomes is found to 
bo parasynaptie. A process of simultaneous 
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quadripartitiion by gradual centripetal 
furrowing results in tlie organization of the 
tetrads of pollen grains (Fig. 8). Twenty- four 
bivalents have been counted in the polar 
view of the heterotypic inetapliaso (Fig. 7). 
The pollen grains at the time of shedding 
are binucleato (Fig. 6). 

The bilocular ovary is placed in a median 
position in the ilower and has massive axile 
placenta bearing indefinite number of 
anatropoiis ovules all round except at the 
apex. The liypodermal archcsimrial cell 
is directly transformed to the megaspore 
mother cell without a periclinal wall. The 
clialazal megaspore of the linear tetrad 
grows into tin; eight-nucleate embryo sac 
(Fig. 1). The organization of the uninucleate 
embryo sac is coincident with the disinte- 
gration of the micellar tissue. The mature 
embryo sac is thus in intimate contact wdth 
the innermost layer of the cells of the 
integument. This layer forms a nutritive 
tapetum and has been known as either the 
tapetum or epithelium. 

Two male cells are organized in the grow- 
ing pollen tube. Double fertilization has 
been observed. Syngarny is (^fTeeteil in a 
resting condition. The two polars are 
completely fused by the time the male 
nuclei are discharged into the embryo sac. 

The first division of the primary endo- 
sperm nucleus is immediately followed by a 
transverse wall resulting in a chambered 
embryo sac. The nucleus of the lower 
chamber divides once with no wall-forma- 
tion. This chamber develops into the 
clialazal haiistorium. The upper chamber, 
in addition to contributing to the entire 
endosperm forms a micropylar haiistorium 
with four uninucleate lobes. The micro- 
pylar haiistorium is very aggressive and 
persists even in the seed, the tips projecting 
out of the integument (Fig. 4). The clialazal 
haustoriiim is short-lived and disintegrates 
early (Fig. 5). (The formation of the endo- 
sperm and the haustoria is indicated in 
diagram 3.) 

A long period of rest intervenes after 
fertilization and when the endosperm has 
attained considerable dimensions the ferti- 
lized egg undergoes division. The one-celled 
embryo is fairly long. The embryogeny 
conforms to the Capsella-type with this 
exception that the first cell of the suspensor 
after giving rise to the hypophysis under- 
goes a number of transverse divisions. The 
Buspensor disintegrates early (Fig. 2). 
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Thanks are duo to Dr. M. A. Sampath- 
kumaran for guidance and criticism. 

K. V. Seinath. 

Department of Botany, 

Central College, 

Bangalore, 

November 19^ 19ii4. 

Gametogenesis and Embryogeny in Some 

Conimelmaeew. 

The salient observations made by the writer 
on Cyanotis erifttata Schlf., Cyamtis axillaris 
B. & S., Aneilema spiratmn K. Br., and 
Zebrina pendnla Schn. are given licre, tlie 
details being treated in the full paper to be 
published elsewhere. Unlike in Commelina 
benghalensis Linn., none of the above- 
mentioned plants produce any eleistogamous 
flowers. 

A T-shaped tetrad of megasporos is formed 
in Aneilema spiratum. No wall is formed 
between the two inogaspore nuclei in the 
micropylar daughter cell in the case of 
Zebrina peiidu/a. Tn Cyanotis cristata, 
the mature embryo sac is restricted to an 
upper dome-like portion of the ovule formed 
by the development of a circular constriction, 
the micropylar collar (Fig. 2). The antipodals 
are ephemeral in all the plants studied. 
After fertilisation, the narrow antipodal 
end of the embryo sac of Cyanotis cristata 
pierces deep down into the nucellus as a 
haiistorium, which is occupied by some of 
tlie first formed free .iiiclei of the endosperm 
(Fig. 2). 8uch a structure has not been 
noticed before in the Conmelinaccw, While 
the ovule increases in size, there appear 
four in foldings of the wall, which develop 
into the pits found on the seed. 

The haploid number of chromosomes in 
the pollen mother cells is ten in Cyanotis 
axillaris and twenty in Aneilema spiratum. 
These have been determined for the first 
time. Size diiTerences exist among the 
gemini in both the plants (Fig. 1). Tn the 
early stages of its formation, mitotic 
divisions take place in the tapetal periplas- 
modium in the anther. Needle-shaped 
crystals are observed in the periplasmodiiim 
when the fresh anthers are teased out. 
The peculiar rod-like bodies figured by 
Maheshwari and Singh* in Commelina 

* Maheshwari, P., and Bahadur 8inKh,*‘A Preli- 
minnry Note on tlie Morphology of the Aerial 
and Underground Flowers of Commelinn benghaU 
enaiSf Linn. *’ Cure. Sou, 1034, 4, 158-160. 
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henghalensis are not found in the periplas- 
modiurn of the plants studied by the writer. 
The microspores contain only two nuclei 
at the shedding stage. The division of the 
generative nucleus, which usually becomes 
sickle' shaped, takes plaee in the pollen tube. 





Gyanotis cristata. During syngaiiiy the male 
nucleus shows spireme condition of its 
chromatin, while the egg nucleus remains 
in the resting stage. 

The embryo of Gyanolis cristala is at first 
merely a spherical mass of cells, thus 
conforming to the Pistia-type. The sheath 
of the cotyledon is formed early as a circular 
outgrowth from the peripheral zone of the 
apical portion of the developing embryo ; 
the lamina of the cotyledon subsequently 


arises as a lateral outgrowth on the sheath 
(Fig. 5). The stem apex then takes its origin 
in the central depression of the apical or 
terminal portion, which alone thus forms 
both the cotyledon and tlie stem apex 
(F'ig. (i). The growtli of the cotyledonar 
lamina gradually extends by its lateral 
margins, which merge with its sheath. In 
the mature embryo, the cotyledon forms a 
complete covering over the vegetative 
point. The radicle is diiTcrentiated from 
the central portion of the broad proximal 
end (Fig. .3). During germination the 
cotyledon remains in the seed as a spherical 
structure, and develops a long thread-like 
stalk, connecting the seedling with the seed 
(Fig. 1). 

The development of the embryo of 
Gyanotis crista! a briefly described here is 
in accordance with the view adopted by 
Worsdellf for the embryo situation in the 
Commnlinacvw and the Dioscormnw. On 
the other hand, Solms-TjaubaehJ; stated 
that the cotyledon is latcial in origin in the 
above-mentioned families. 

I am indebted to Dr. M. A. Sampath- 
kumarah under whose direction this work 
has been done. 

K. Laksiimjnakasimha Muhthy. 
Department of Dotany, 

Central College, 

Dangalorc, 

November 27^ 1034, 

Contribution to the Morphology of Oltelia 
alismoides (Pers.). 

Plants of the family Hydrocharitacm 
have received considerable attention since 
the time of Fischer’ (ISSO), wlio has worked 
out the development of embryo-sac in Elodea 
canadensis. Particularly interesting and 
cxliaustive among them is the work on 
Vallisneria spiralis^ which is the classic 
example to illustrate water pollination. 
Ttecently, JiangasamP has worked out the 
complete life-history of this plant. Palin’^ 

t Woiewlpll, W. C., “ Thu Morplioloey of the 
.Mnnocotylodonoiis Ktiibryo find tli/it of the Grass 
in {KirticiilHi'.'’ Ann, Hot., 1010, 30, 500-524. 

* } Solnis-Diiidiiich, H. (5rnfzu.“ Uburmonocotylo 
Kiiibi-ynnun iiiit schoitulbnrtigon Vegetntion- 
spiinkV.’' Hot. Zffil.. 36, 1878. (Abstractod by 
Rchiiarf, K., fUmhrifologic dcr Amjiospermrnf 
Jiuilin, 1020). 

V,xtvAct troni Schurhoff*H Die Zyiologieder 
lilutcn Pflanzm. 1020. 

» Cnntributicm to the Life-history of FaMis- 
neria spiralis^ jQurn, Ind, Jiolf Sor,^ 1084 , 
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has reported the development of embryo-sac 
in Oltelia lancifolin to be of the usual 
Helobise type. Some of tlie observations 
made below show interesting variations 
from the species studied by liim. 

Megiisporogenenis: — LJsiially, there is a 
single hypodormal arcliesporial cell fKig. 1) ; 
but occasionally it may be multi-cellular 



(Fig. 2). In any case, only one develops 
and directly becomes the megaspore inotlier 
cell. After the usual heterotypic divisions, 
a linear tetrad is formcMl of which the 
chalazal megaspore develops to form a 
typical 8-nucleate embryo-sac (Fig. 3). The 
syuorgids are very conspicuous ; each, being 
pyriform in shape, consists of a hyaline 
beak and a large vacuole at the base (Fig. 3). 
The egg is suspended between these two 
synergids. The antipodals are organised 
into cells (Fig. 3). The two polar nuclei are 
half- fused by the time the pollen tube enters.* 
Microsopwogeiiesia : — The earlier develop- 
ment of the anther is normal. The tapetum 
ultimately forms a pcriplasmodium with 
isolated cells. A similar case is reported 
by mo in Limnophyton obiusifoliuim (Miq.)*. 

* Life-history of Lhnnophytqn cbhuifoliuimm 

(7wrr. sH.f 103.3, 2, r>3. 
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The endothecium is ill-developed. The 
chromosome number is 36 (haploid) (Fig. 4). 
The tetrads of microspores are usually iso- 
bilateral (Fig. 5), but frequently they are 
arranged in a linear series which is rather 
peculiar (Fig. 6). Another interesting fea- 
ture is the structure of the pollen grain 
(Fig. 7). While all the members of the 
Jlydrocharilaccw so far investigated show 
three nuclei in the pollen grain at the time 
of shedding, in the case of Oltelia alinmo- 
ides a tube nucleus and a generative coll 
are found. 

Grateful acknowledgment is due to Dr. 
M. A. Sainpathkumaran for helpful criticism 
and guidance. 

S. K. Narasimha Murthy. 

Department of Dotany, 

Central College, Bangalore, 

November^ 1934. 

Specificity of Parasiticism by Euhlemma 
amahilis. 

Imms and Chatterjkr^ were the first to 
realise that ‘‘no appreciable improvement 
is likely to result in lac cultivation until 
experiments have been conducted with 
reference to the elimination of insect ene- 
mies.” There are at once two ways open 
in following such an enquiry, one of eradi- 
cating the enemies, the other of making the 
lac; insect more resistant. The former 
appeals to an infeclionist who would argue, 
just as a tiger is all-powerful in comparison 
with a bulTalo so that the latter's health 
cannot be given the least thought in consi- 
dering its having fallen a prey to a tiger ; 
likewise no parasite would spare a host if 
it is unprotected and within easy reach, 
lie would also grant as a corollary it is not 
only one species but several insects which 
can be attacked by the same parasite if the 
hosts are equally weak and helpless. The 
other line of research would be taken up 
by a predispositionist who would emphasise 
the somatic condition of the parasitised 
insect as compared with an immune host. 
To give a concrete example Sreenivasaya^ 
showed that a deficiency of Calcium in the 
food of the lac insect resulted in an increas- 
ed death rate from parasiticism. Apart 
from physiological factors of predisposition 

^ Inimsand Chattorjeo, “ Structure and Biology 
of T. laccat" Ind. For. Mem.y 11)16, S, Pt. 1. 

* M. Sreenivasaya, *‘Thc Fundamentals of inten- 
i^ive Lac Production,** J. Se. Assoc., Maharafa*s 
Ool.^ Visianagaram^ 1924, 1, 439t 
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there arc more subtle constitutional ones 
pertaining to specificity of parasitieism. 

As majority of entomologists belong to 
the infcctionistic school of thouglit, Imms 
and Chatterjee have naturally considered 
tlie possibility of alternate hosts of lac para- 
sites and stated, to solve this problem 
adequately involves an investigation of all 
likely coccids occurring within the lac 
producing areas and breeding the parasites 
therefrom Following their suggestion, 

I actually undertook as thorough a survey 
of the coccid fauna of Bangalore as I could 
possibly make which led to the discovery 
of new species of lac, pseudo-lac and other 
scale insects. Likewise, parasites were also 
reared from these coccids giving rise to 
several new species and some new genera 
of chalcids. After a thorough survey 1'^ 
concluded, ** There is no danger to the lac 
insect in its common enemies having alter- 
nate hosts .... for such an enquiry .... 
gave at every step a negative result .... 
and (led) to specilicity of parasitieism.’* 
Glover* nevertheless says, “ Several (lac 
parasites) are suspected of parasitising also 
insects other than lac .... the alternative 
host forms a convenient breeding ground 
for the parasites.” As a concrete example 
he writes, “ Machwrola .... is an alt(u*- 
iiative host for Jirasema annulicaudis. This 
latter enemy not only harms lac but is also 
a hyperparasitc of the lac friends, Apantdes 
tachardup and Bracon tavhardUv,'^ Before 
Cameron, TFoward had already named the 
same insect Anaslalm lachardlw which Dr. 
Gahan kindly points out, should bo corrected 
to Eupdmm lac/tardiw. Now Imms and 
Chatterjee had suspected it as a benollcial 
insect while f definitely proved it to be a 
parasite of E. amabilis caterpillars. As 
circumstantial evidence had mentioned 
that Gernet, who studied dried speeiiiiens 
of stick lac in Bussia before 1 8(1.3, was the 
first not only to illustrate a caterpillar of 
E. amabilis but also to give two figures of 
Bupelnius tachardiw^ TIow. — the close associa- 
tion of the host and the parasite was there- 
by indirectly supported. Glover takes no 
notice whatever of previous references and 

* S. Mahdihassan, “Some insects as.<K>ciated 
with lac and a symbolic representation of their 
inter-relationship',’* Sc. Assoc., Maharaja's 
Col., Vizianatjaram, 1025,2, 8(1. 

* P. M. Glover, A Prctclical Manual of Tsoc Culti- 
vation, Calcutta, 1031 . 

“ 8. Mahdihassan, same as No. 3 above, p. 76 
and also reference No. 6, p. 305, 


, to the contrary, makes the glaring statement 
of having found it inimical to lac itself. 

As previously remarked, factors pertaining 
to predisposition are constitutional and 
physiological. That E. amabilis attacks 
oidy the commercial lac insects of th(‘. genus 
Lakshadia, and never the allied ones Metata- 
chardia or tiie pseudo-lac insects of the 
germs Tarhardina, would be considered an 
inherent factor. That some lac colonies 
may escape the attack of E. amabilis^ in a 
locality where this moth does occur, would 
not be considered merely accidental but a 
conse luencc of a physiological factor making 
the particular colony immune. It would be 
imagined that an unhealtliy lac colony emits 
odours attractive to the parasite while a 
healthy om^ would avoid sending such 
suicidal messages. 'IMiis is not a lame hy- 
pothesis. It was found Lakshadia mysorensis 
growing on Amcia faniesiana and on Pithe- 
pohhium dulrc in the same locality, would 
show a far greater degree of injury on the 
latter or the less suitable host plant. Tii fact 
by growing a less suitable host along witli the 
favourite tree and both infected with lac, 
the former would trap or attac.k the greater 
portion of the motlis. Before a second 
generation of the parasite emerges, the crop 
is harvested and destroyed prevent tlie 
parasite from brer>(ling. 3^liis may be called 
a eateii crop for tlie destruction of the para- 
site. 8reenivasaya and 1 have successfully 
tried tliis experiment at Dorsanipalya where 
A. farnrsiana was grown to entrap the 
largin' number of parasites which would other- 
wise all attack the lac colonies on Shorea 
talura. The colonics on A. farnmana were 
physiologically handicappeil in their race 
for life in order to sav(% the colonies on 
S. lalum against the aggression of E. 
amabilis. 

’riie following oxperiiiicnt was undertaken 
to show the constitutional basis of pre- 
disposition. fn a plot where A. faniesiana 
plants were growing it was found that the 
most common scale insect, Anemolus indicus, 
had colonised itself. Six plants were select- 
ed and divided into three pairs. One pair 
had A. iudiruH and Lakshadia mysorensis 
each. The second two plants had Tachardina 
tenia! a (brood lac imported from Tra van- 
core) and L. mysorensis. The last set had 
A. indicus and T. ternata. 'IMie xdants were 
glowing so close to each other that several 
branches touched one another. Branches 
were cut at different intervals to examine 
the eggs of predacious motlis; on this 
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there has appeared a separate article.* On 
L. wysorensis oggs of Euhlemma amdbilift 
and of E. xeitula woro found. On A, indieun 
no E. amabilis had laid an egg and so was 
T. ternafa free from it ; E. sritulaf however, 
had attacked both tli(?so insects which it 
also does in nature. It would be admitted 
that T. Imiata has a very soft oncrustation 
while the skin of /I. indirm is softer than 
the encrustation of T. lernaia. thus there 
was no (jucst ion of l lie hosts ludng mechani- 
cally protected against the weapon of attack 
possessed by tlie caterpillar of E, amahiUs. 
It was a case of the sheer instinct of the 
female inot.li refusing to lay eggs on hosts 
constitutionally unlit to feed its progeny. 
It may bo said finally that E. so 

rare in the forest of aS. talura^ had increased 
its activity when the lac insect was growing 
on a less favourite host, A. farneHiana. 

S. Mahdihassan. 

Hyderabad, 

Deccan. 

November 1034. 

Fruit and Seed Development of Tinoftpora 
cordifoUaj Miers. 
hiXKMHUYONA™ SKEDS. 

In the August number of Current Hcienee 
Joshi and Tlao‘ published their interesting 
note on the Fruit and ISeed development 
of Tinas pora cordifolia, Miers, on Avhich 
Sahnr has since commented. xVmong other 
things the authors report the absence of 
embryos in a large number of seeds exa- 
mined by tliem, although they found tlie 
fcmale gametophyte maturing to the 
normal embryosae stage, and also a copious 
development of the endosperm. The fruits 
were otherwise outwardly quite normal. 

It is further reported that both pollina- 
tion and fertilisation do not ensue, and the 
various parts of the embryosae finally 
degenerate, leaving only the two polar 
nuclei, which multiply and produce tho 
endosperm in the absence of the double 
fertilisation The embryo, however, is 
not developed. Under these circumstances 
the authors are unable to account for tho 
formation of “ apparently normal seeds and 
fruits As an alternative to the possible 

® S. MHhdihnssan, “ Sell niottorliiigsraii pen als 
Feinde der lackschildlaiwi*,’* Natur uml Museum. 
1029, 59. 304. 

1 Curr. Set., 1034, 3, 02. 

9 Curr^Sci., 1034,3, 100, 


stimulus of foreign pollen, which was never 
seen, they suggest that the fruit and seed 
development may have been induced by 
the formation of tho endosperm itself. 
This surmise is, however, not in accord with 
the facts already published on the subject. 
Moreover, they do not offer any explanation 
for the development of tho endosperm itself 
in the absence of the triple fusion. 

Tho facts communicated by the authors 
are by no means a rare and isolated pheno- 
menon. In fact tho case of Tinospora 
curdifolia is another illustration of what is 
known as Parihenocarpy^ which has long 
been known, more specially in connec- 
tion with tho cultivated plants. It is 
characterised by tho development of fruits 
without embryos. Tho earliest record in- 
deed goes as far back as the year 1691 when 
Carnarius, as cited by Schnarf," commented 
upon tho occurrence of seedless fruits. Since 
then it has boon discovered to be of fairly 
general occurrence, being found, besides 
numerous other plants, in oranges, grapes, 
bananas, ligs, apples, pears, etc. In conse- 
quence of its many-sided interest, a rich 
literature has now grown up. This has been 
dealt with and summarised in tho pioneer 
works of Molisch,' Fitting,’’ Tischlor,** 
Winkler,* Schnarf* and Englor,” to which 
reference may be made for fuller informa- 
tion. Hero it is only possible to refer briefly 
to a few facts in so far as they have a direct 
bearing on the note under reference. 

According to Tisdder tho following con- 
ditions may be distinguished (1) Cases 
where a normal embryosae is developed, 
and (2) Cases where a normal embryosae 
is not developed. 

The. cases coming under the first category 
to whi..'h Tinospora belongs, are further 
characterised by ; — (a) The ovules can deve- 
lop endosperm without fertilisation, (6) 
Only the sporophytic parts of the ovule can 

3 Kmhryologie der Angiospennen, Uerlin, 1029, 
547. 

^ PJlarzenphysiologie als Theorie der (idrtemri^ 
Jona, 1930, 290. 

IHoh CentraWlaitt 1909, 29. CUtixl by Fngler 

in ». 

Zeilschr. /. Botanik, 1009, 1, 1 ; 1910,2, 4. 
Cited by Englcr in ®. 

® Jalrb. wise. Bot., 1013, 52, 1. 

Pfropfbastarde^ 1012, Jena. 

Parthenogenesis im Pfldnsen u, Tier^reichem 
1020, Jena. 

» Die nat. Pflanzenfamiiien. 1926, 14A, 121, 
Leipzig. 
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undergo further development, and (c;) The 
entire ovule degenerates, sometinies only 
after a few otherwise cornriionly occurring 
events in normal fruit formation have 
taken place. ' 

As is clear, the facts described by Messrs. 
Joshi and Kao accord with the condition 
described under (a). Of tliis Tischler has 
investigated more closely the ease of Ficm 
carica in particular. From this the follow- 
ing results are culled : — (1) There is com- 
plete absence of fertilisation and generally 
of every other external stimulus. (2) In 
many ovules endosperm dovclopes into a 
typical nutritive tissue ; in otliers it dies 
early. (3) During wall-formation an un- 
equal number of nuclei are often enclosed in 
a cell. (1) Sometimes the endosperm for- 
mation floes not proceed equally tliroughout 
the embryo-sac, a number of tissue-com- 
plexes being fleveloped instead. (5) In ripe 
endosperm autodigestion takes place result- 
ing in ruminate endosperm. 

The results of Tischler summarised above 
not only agree entirely with the observ.a- 
tions of the authors, but they arc also more 
ernbraffing. The authors might well revise 
their investigfil ion in the light of these 
facts. 

Other plants in which similar conditions 
exist are Cielobotjync ilidfolia, DaftyUrion 
avroirichnm^ Theohroma earao, Ananassa 
saliva, etc. 

As for the development of the endosperm 
before fertilisation, to which the authors 
have referred, in the case of normal plants, 
Schnarf * says “ Kesearches that in amphi- 
mictic plants the endosperm deyelopes 
normally without or before fertilisation, 
must in general bo regarded with mistrust”. 
According to him tlie stimulus for the 
normal developmenti of the endosperm is 
supplied by the second sperm nucleus. A 
misleading situation is often created in cases 
where, in spite of a normal fertilisation, the 
egg remains quiescent whereas copious 
endosperm is meanwhile developed, convey- 
ing an impression that the latter has been 
developed in the absence of fertilisation. 
A number of examples of this kind arc cited 
by Schnarf. 

The development of the endosperm, how- 
ever, in parthenogcnetic and parthenocarpic 
plants offers both unusual and interesting 
features. Here it is certainly developed in 
the absence of fertilisation. And it is now 
definitely demonstrated by the researches of 


Haberlandt,” Eichler'*^ and others, that it is 
induced by necrohorrnonos or wound-hor- 
mones in consequence of the wounding of the 
ovary artificially or by the action of parasitic 
fungi and inscct-larvie, as well as by castra- 
tion. llaberlandt and his students liave 
also demonstrated that the necessary stimu- 
lus may be supplied by the decaying cells in 
the neighbourhood, and even by the dis- 
organising egg. The stimulus supplied by 
the entrance of tlie pollen tube has also 
been found to initiate the development of 
the endosperm, as also the influence of 
foreign pollen to which reference has been 
made. Even the extract of the living or 
dead pollen has been found to induce 
changes in the gyntecium." Furthermore, 
increase of temperature, as Avell as osmoti- 
cally active solutions of grape sugar, urea, 
MgCL, KNO.,, etc., can also cause endosperm 
development in the absence of fertilisation 
(Schnarf,-* 322). 

From this it is clear tlnat the endosperm 
development can be brought about by a 
variety of causes on failure of fertilisation, 
and it will be difficult in any particular case 
to ascribe endosperm formation to any 
particular cause, without a scries of carefully 
coml acted experiments. In the absence of 
any other demonstrable cause, endosperm 
development in Tinospnra may be induced 
by the disorganising contents of the embryo- 
sac* itself, wiiich tim authors report. 

The absence of pollination is hard to 
understand. Mciiispermaceic are according 
to Diels" entoTuophilous, and in the case of 
Tinospora 1 myself have observed the visits 
of insects, inciufling bees. A dense foliage 
and a distance of a few hundred feet would 
hardly seem to explain absence of pollina- 
tion in eiitomophiloiis flowers. But this is 
a point on which speculation is useless. 

Kegardiiig the. absence of embryos from 
the fossil gymnospermous seeds, Dr. Salmi 

Sihb. preiiHit, Ah\, 1021, 40 , 005; 51 , 861. 
Cited by Sclinarf in ®, 

n, Slizh, Ak\ Jferlht, 1922, 25 , 3.-<8. Cited by 
Schnarf in •*. 

liiol. XenlnUhl., 1022 , 42 , 145. Cited by 
Schnarf in 

Beltr. £. allj, Hot. llabeAundt, 1023, 2 , 1 . 
Cited by Schnarf in ^ . 

Ueher. ZelUedwigahormone^ June, 1030, 
Scientia. 

>0 iiiti. hot. Zlsrhr., 1006, 56 , 337. Cit«Hl by 
Schnarf in 

Dan Pflamenreich. 1010, lift. 46 , 4, 01, 
Leipzig. 
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himself has cited the case of Oinkgo, on the 
analogy of -which this fact is attempted to 
be explained. I do not know if an answer 
has ever been sought in the direction of the 
explanations which apply in tlic case of the 
parthonocarpic plants. One slioiild like to 
know if even a reinoto contingency of this 
kind can exist. 

Another f]ucstion tliat has been raised is 
whether Tinoftpora seed germinates at all : if 
not, how does the seedling arise i There do 
not seem to bo any observations bearing on 
this subject. Tii general, the Moras do not 
make any mention of tlie pn^senct^ of an 
embryo in Tinoftpora seeds. Even Diels’ 
monograph referred to above makes no 
mention of it. All that is usually referred to 
with reference to the contents of the seed is 
“ glutinous pulp ”. From this one may 
presume that an embryo is periiaps never 
formed. The question of germination in the 
absence of the embryo does not therefore 
arise. As for the endosperm itself function- 
ing as the embryo, there is no recorded 
instance, though in eases of apogamy 
embryos arc produced by the budding of the 
endosperm. In any ease, should an embryo 
be formed its prestmee would be detected. 
As is well known, this plant is multiplied 
vegetatively by cuttings, and this, so far as 
known, is the only method of propagation. 
It may turn out, as is frequently the case 
with such plants, that Tinospora has com- 
pletely lost the power of reproduction by tlic 
functioning of its gametes, and even by tlie 
production of the embryo by alt(»rnative 
methods. Dimcioiis plants are specially 
liable to failure of fertilisation owing to the 
distribution of their sexes on separate indi- 
viduals growing often wide apart, and in 
them therefore, the phenomenon of partheno- 
genesis is comparatively more fre(|uently 
exhibited. This may also apply to Tinoftpora. 
In this connection tJie 0 (f<*.urrence of par- 
thenogenesis in anoMier member of the family 
as reported by Ernst,’- may not be without 
signidcance. 

It would be Cxtreinely interesting and 
highly instructive to investigate the biology 
and life-history of this plant more thoroughly. 

3^. K. Tiwaev. 
Benares TTiudu University, 

October 1034. 
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Seeds and Seedlings of Tinospora 
cordifolia, Miebs. 

JosHi AND Kao’, in their account on the 
fruit formation in Tinospora cordifolia, 
Miers, have observed that the fruits develop 
possibly by the innuence of foreign pollen 
and though llicy look apparently normal 
with copious endosperm, yet the seeds; 
it is reported, are destitute of embryos. 

Sahni,- while discussing the possible 
influence of foreign pollen on fruit formation, 
rightly questions liow the plants originate 
wlien the seeds arc exembryonate. 

In this note, without entering into the 
morphological details it is recorded that the 



seeds of Tinospora cordi folia, Miers, though 
developed periiaps by the influence of 
foreign pollen, pos.s.^ss embryos which are 
perfectly viable. The embryo can be seen, 
even without the help of a hand lens, after 
dissecting out the ruminate endosperm with 
which it is surrounded. Seeds that were 
sown have germinated successfully. The 
seedlings shown in the photograph were 
collected soon after the rains during the 
month of September, from the neighbour- 
hood of the parent plant. 

The plant has been kindly identified by 
tlie Government Systematic Botanist, 
Coimbatore, as Tinospora cordifolia, Miers. 

K. N. Sksiiagiriah. 
Jlepartrncnt of Botany, 

Central College, 

December 5, 1034. 


iVafiM 18Srt, 34 . 


Cqtnd by Diold in 


^ Cerr., Sci., 1034, 3, 02 and 63. 
^ Ibid., 1034,3, 100 and 110. 
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Thr Skrds of Tinospora eordifolia, Mirks. 

The recent note by Joshi and Bao on 

Fruit and Seed Development in Tinonpora 
cordifolia^ Miers, without Fertilisation and 
Embryo Formation inside was read by me 
with a certain amount of surprise. In a 
previous issue of this journal Prof. B. Salmi 
has made some further remarks on exembryo- 
nate seeds and asks two pointed questions : 
‘‘ How does ttie Tinospora seed germinate if 
at all V* and (2) ** Whence does the seedling 
take its birth V\ 

Joshi and Rao have omitted these points 
altogether and thus the latter part of their 
paper loses a great deal of its value and 
interest. 

About two years ago I started some work 
on the morphology of this plant, the material 
of which had very kindly been fixed and 
imbedded by Mr. Babulal Oupta of this 
Department. Due to unavoidable cireum- 
slauces 1 had to give up my work for sonic 
time and it is only recently that 1 have 
taken it up again. 

I can definitely say that the Reedn of 
TinoRpora cordi folia do posnesH an embryo and 
they germinate in the normal tvay. The 



Figs. 1-4. 

1. Embryo dissected out of a seed soaked in water. 
X Natural Size. 

2. Young seedling. X Natural Size. 

3. Same, slightly older. X }. 

A. Young plant showing two cotyledons and 2 new 
leaves. X }. 

embryo is very hard pressed to the endo- 
sperm and is difficult to recognise as the 
cotyledons are very thin and their colour is 
the same as that of the endosperm. Fig. 1 
shows an embryo dissected out of a seed. 

^ Carr. Sci., 1034, 3, 02. 

* Ibid., 1034,3, 100. 


Immediately on receipt of the paper by 
Joshi and Bao, T sowed 75 seeds of which 50 
germinated within a week and the seedlings 
wore entirely normal in appearance (Figs. 2, 
3 and 1). Of those that did not gerrninatC; 
some were dug out and on dissection an 
embryo was found in every one of them. 
This indicates that germination was merely 
delayed or perhaps stopped in these cases 
due to entirely difTerent causes. Apart 
from this, I have also been able to find 
seedlings growing in nature. 

It is true that male plants are very rare 
in this species and the chances of effective 
pollination are meagre. This merely suggests 
that the development of the embryo is 
partlienogenetic— -a fact recorded for several 
Angiosperms and for Dheiphania ErnstiP 
(Ernst, 188fi), a member of the family 
MenispiTinaccu^ itself. 

It is therefore to be desired that Joshi and 
Bao will re-examine their preparations and 
remove the source of error, wherever it lies. 
I reserve further remarks for a future 
occasion. 

My preparations have been examined by 
Dr. P. Maheshwari and T have his support 
for my conclusions. 

Bahadur Singh. 

Agra College, Agra, 

October 3, 1034. 


With regard to the earlier note of Dr. 
Sahni^ and the above note of Mr. Bahadur 
Singh, I would point out that the observa- 
tions of Rao and myself do not exclude the 
possibility of occurrence of embryonate 
seeds in Tinoapora cordi folia. As was 
pointed out by us, the case appears to be 
comparable in all essentials with what is 
seen in CycaR. We only showed that it is 
possible in Tinospora for the seed and the 
fruit to develop without the formation of 
embryo inside. The conclusion was based 
mostly on the study of microtome sections, 
and 1 hope after hirtlier investigation Mr. 
Singh would be able to agree with it. The 
species can be propagated either from 
embryonate seeds or as is the usual practice 
in gardens, from cuttings. 

A. C. Joshi. 

Department of Botany, 

Benares Hindu University, 

November 1934. 

3 Ernst (I88rt) Quoted in Hchnarf, K., VergleU 
chende Enibrynlo'jie der Angioapermea, 1031, 73. 

^ Sahni, Curr. ScL, 1034, 3, 100. 



266 


CVUltSNT s^ClMCE 


[December 1934 


Soil Temperaturea 

By L. a. Ilamclas and K. K. Dravid, 
Meteorological Office. Poona. 


K temperatures attained by the soil at 
diHerent depths below its surface are 
of importance in agriculture and depend 
upon a number of factors, tlie more impor- 
tant of which are enumerated below:— 

1. Duration and intensity of solar radia- 
tion. 

2. Colour and cover [e.g., vegetation) of 
the soil whicli determines the fraction of the 
solar radiation which is absorbed by the 
soil surface. 

3. The thermal conductivity of the soil 
which again varies with : 

(a) the chemical composition, 

(b) the water content, and 

(r) tlie ])ore space or apparent density. 

4. Air movement or convection above the 
soil surface. 

5. Badiation exchange, especially in the 
long wave-length or infra-red region of the 
spectrum between the atmosphere and the 
soil surface. 

An ucconnt of the heat balance at the 
ground surface would involve the enreful 
measurement of the numerous factors men- 
tioned above at a number of representative 
places. For a pndiminary survey of this 
problem, however, it is possible to eliminate 
the variations of some of the factors and 
study the influence of each separately. 

First of all, the variation due to climatic 
dilTerences from place to place may be 
eliminated by bringing sufficiently large soil 
samples to one place of observation. N. K. 
Johnson and F. L. Davies' have measured 
temperatures at a depth of one centimetre 
in blocks of Tar, Macadam, Bare-Karth, 
Sand, Bubble, and Bare Clay 1 metre square 
and J5 cm. deep. In view of the fact that the 
samples were 15 cm. deep, their results may 
be expected to represent the joint effects of 
the colour and composition of the materials 
used. 

A simpler way of arranging sucli experi- 
ments is outlined below: — 

(1) The physical and chemical properties 
of the soil may be kept identical by working 
with blocks of the local soil in the natural 
condition and varying only the ‘‘cover” or 
surface by sprinkling a very thin layer 

^ Qmrtelrg Journal o/ the Roy, Mel, Soc., 1027, 

$3, 46. 


(about 1 or 2 mm. thick) of each foreign 
soil over its assigned plot. Then only the 
“colour” or “albedo” factor varies from 
plot to plot. 

(2) The effect of varying the physical and 
chemical composition of the soil may bo 
studied by working with blocks of different 
soils of sufficient depth and covering the 
surfaces of all the blocks with the same soil, 
preferably the local soil. 

At the Agricultural Meteorological Obser- 
vatory, Poona, the first part of the above 
programme, viz,, a preliminary study of the 
(dTects of surface covers on the local soil, 
was commenced during the winter of 
1933-31. The efTects of covering the local 
black cotton soil with : 

(i) a very thin layer of chalk powder, 

(ii) a very thin layer of charcoal powder, 

and 

(iii) wetting just the surface of the soil 

with known quantities of water, 
was studied by taking simultaneous two- 
hourly readings of the soil temperature in 
two plots one of which was kept as the 
control and the other was given the 
treatments referred to above successively. 
Before commencing each experiment the 
two plots were kept similar for a sufficient 
period so as to equalir^* the initial conditions. 

The results obtained in the ease of chalk 
powder and watering to an extent equal to 
.1' rain are shown in Figs. I and 2. 

Figs. 1 (a) and {b) are isopleths of the 
weekly mean temperatures at 1400 hours 
in the aUcriioon in the control and chalk 
covered plots respectively. The abscissso 
refer to the successive weeks and the 
ordinates refer to the depths below surface. 
The plots were similar during the 1st week. 
The layer of chalk powder was given at 
the beginning of the 2nd week and kept 
on during the 2nd, 3rd and 4th weeks. 
At the end of the 4 th week the chalk coating 
was removed. The very conspicuous 
lowering of the soil temperatures during 
the 2nd, 3rd and 4th weeks in the experi- 
mental plot Is shown by the rapid approaeh 
of the isotherms towards the surface. It is 
also interesting to note that it took nearly 
two weeks after removal of the chalk for 
the temperatures to equalise in the two 
plots. 
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.Vo. of tvc€h\ 1 (a). 



Figs. 1 (a) & 1 (b'.-Effect of a thin layer of chalk 
powder on weekly mean soil temperatures at 
1400 hrs. I.S.T. (25-12-33 to 1-2-34). (rt) Control; 
(6) Chalk put on at the beginning of the 2nd week. 


Pigs. 2 ia) and (b) are the isopletlis of 
daily temperatures at .1100 hours in the 
control and the surface- wetted plots 
respectively. The wetting was done at 
0 a.m. on the 2nd day. Tlie sudden cooling 
communicated to the various soil layers 
is clearly brouglit out by tlie rapid approach 
of the isotherms towards the surface on the 
2Dd day. The recovery from the effects 
of wotting was gradual and the temperatures 



A'o. of liny. 

a (a). 


g 

M 
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A’o. of day. 


2 (b). 


Figs. 2 (a) & 2 (b^.- Effect of watering the surface 
on daily soil temperatures at 1400 hrs. l.S.T. ■ 
(1-5-34 to 6-5-34). {a) Control; (6) Surface mois- 
tened on 3-5-34. 


had not yet quite equalised even on the 
tith day. 

The clTect of covering the soil with char- 
coal powder was less conspicuous because 
tlio local soil is already black or nearly 
black ill colour. 

This year soil samples of difTerent 
varieties of colour and texture have been 
secured from different parts of India and 
experiments with live plots are being 
commenced. The effect of different inten- 
sities of wetting as well as of a vegetative 
cover are also included in the programme. 
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Entomological Investigations on the Spike-Disease of Sandal. 


Indian Forest Records. Entomology Series. 

'"Phis is a vahiablo serios of entomological 
^ papers issued in connection with the 
investigation of the entomological aspects 
of the spike-disease of the Sandal tree 
{Sanialum album) in South India carried 
out by the Forest Research Institute, Dohra 
Dun, on behalf of the Forest Departments 
of Madras and Coorg in South India. The 
results of tliis investigation on sandal ento- 
mology which occupied a period of over 
three years from 19*.i0 have been published 
in parts and so far twenty- four parts have 
appeared in the Indian Forest Records 
Series. Of these twenty-four papers, No. 1, 
part of No. 2 and No. 20 give us an idea 
of the history and genesis of the main prob- 
lem of sandal spike-disease, the programme 
of investigation, the progress of the work 
and the final results of the investigation of 
the main problem of the relation of insects 
to the sandal tree and the part; they might 
play as vectors of the spike-disease. The 
other numbers— twenty-one parts in all— deal 
cliiefly with the systematics and bionomics 
of the different groups of insects collected 
from sandal and are papers prepared by 
specialists to whom the different groups of 
insects were submitted. 

In the first number of the series, Dover 
gives an account of the whole problem of 
the sandal spike including the history of 
the disease, early spike investigations and 
their results and discusses the different 
possible methods of transmission of the 
disease and lays stress on the likely trans- 
mission of the spike-disease by insects, 
especially by sucking forms and the eco- 
nomic importance, therefore, of intensive ' 
studies on the insect fauna of the sandal 
areas of Salem and Coorg. In the first part 
of the second paper Dr. Rceson gives a : 
short account of the genesis of this insect i 
survey idea, describes the organisation for : 
research on the entomological aspects of the ’ 
disease ' and adds some remarks on the \ 
transmission experiments started in connec- 
tion with it in Salem and llangalore. In 
Dr. Beeson's words “The faunistic survey 
had as its primary objective a determination 
of the constitution of the sandal insect 
association and the regional distribution of 
its comnonent species. ” 

The other papers include studies on spe- 
ciftl groups by well-known specialists. The 


Published by the Government of India, 1932-^33, 

groups studied so far include (a) Beetles 
of the families Cicindelidw (by llorn and 
Chatterjee), Corcinellidie (Korschefsky), 
Boslrychidte, Plalypodidce and Scolytidm 
(Beeson), Anthlcidw (Ileberdey), Lycidoe 
and Brenlhidm (Kloinc), Anthribidce (Jor- 
don), Carabidas ( Andre wes), Melasidus and 
Elaieridm (Ftentiaux), Ciambycidiv. (Fisher); 
(b) Neuroptera (Banks); (c) Thysanoptera 
(Rarnakrishna Ayyar); (d) Formioidw 
(Mukerji) ; (e) Rhynchota farnilie.s — Jassidm 
(Bruthi), Oercopidm (Lallemand), Membra- 
cidm (Funkhouser) and Penlatomidoe and 
Fulgoridce (Chatterjee). An examination of 
the forms noted in these systematic papers 
shows a very interesting and unusual record 
of about 500 species of insects found on this 
single tree Sandal. Of this number, 79 
forms appear to be new to science including 
a few now genera. Greater attention, how- 
ever, appears to have been paid to the groups 
of sucking insects especially the liorno- 
pteroiis families Jassidci; and Fulgoridw, and 
in tlie series wo find special monographs on 
the life-history and morphology of three 
insects — the Jassid Petalocephala nigriUnea, 
W. and the two Fulgorids Sarima nigro- 
clypeata, M. and Eurybrachys tomcniosa, F. — 
ail by Mr. N. 0. Chatterjee. The reason for 
the special attention paid to these three 
insects appears to be tliat these were found 
fairly common and injurious to sandal and 
were considered as probable vectors of the 
spike-disease. These three papers rcconling 
intensive studies on the different aspects of 
individual insects are extremely interesting 
and use^.il ami have added to our knowledge 
of these bugs in many ways, as for example, 
in the case of two of those insects, viz., 
Petalocephala and Eurybrachys it has boon 
found by breeding that three described 
species of each of them are after all the 
two sexes of one of the same species ! In 
addition, these intensive studios on particular 
species as types give liemiptorists a general 
view of the life-history and bionomics of 
the family as a whole— a feature which is of 
great importance to future workers in this 
lino. As a result of these studies on Homo- 
ptera the jassid Moonia albimaculata was 
pitched upon as the most probable vector of 
the spike-disease and in paper No. 20 of the 
series, Dover gives an account of the differ- 
ent series of trials such as mass infection 
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experiments, group experiments and | 
speeide vector experiments explaining the 
methods adopted and the insects utilised; 
he also adduces different kinds of evidences 
to incriminate the insect Moonia albimacu- 
lala as the possible vector of the disease and 
finally summarises the results of tlic experi- 
ments conducted so far by stating (L) that 
field investigations and biological analyses 
strongly support tlie theory that spike> 
disease is transmitted by insects, (2) experi- 
ments with several species of bugs appear 
to confirm the theory advanced that Moonia 
albimarulata is a very probable vector of 
spike-disease, and (3) lantana apliid (Marro- 
siphum) is also a probable vector of the 
disease. On the whole, it would appear 
from Dr. Beeson’s post-script at the end of 
this paper that the Sandal Spike Investi- 
gation Board ** is not wholly agreed that 
the available evidence demonstrates con- 
clusively that spike has been experimentally 
transmitted by insects or that Moonia 
albimarulata is a proved vector. ” It would 
appear, on the whole, however, that the 
problem of insect agency in the dispersal 
of sandal spike is still a moot question 
demanding furtlier investigations for con- 
firmation. This is evid<uit from further 
opinions of a controversial nature express- 
ed on the subject in the columns of 
Nature p. 592), The Indian Fnresin\ 
(L9.'U pp. 192 and 505) and later in this 
journal itself in July last. 

It was unfortunate that, in the meantime, 
the special grant subsidising research on 
spike-disease expired in September 1933 and 
tile investigations had to be abruptly closed 
down. Ill our opinion, though the trans- 
mission experiments have carried us consi- 
derably forward towards the elucidation of 
the ways of this mysterious disease there is 
still room for a good deal of further work in 
this direction. Speaking of the entomologi- 
cal aspect of the investigations we venture 
to think that separate observations on the 
insect fauna of healthy and spiked trees and 
data collected for each of these sets might 
have also helped towards the fixing of the 
transmitting agency to insects if the disease 
is really insect-borne and in the case of 
experiments with Moonia wo venture to 


think that experiments might have been 
tried to feed the nymphs of the bug on the 
infectious material, and allow it to become 
an adult before it is allowed to feed on a 
healthy shoot instead of using the adult 
insect. It is perhaps likely that, as in the 
case of the insect Thrips tabaci — a well- 
known insect vector, for proper infection 
of healthy tissue— it is necessary that the 
young one of the insect should be fed on 
infectious material and allowed to grow 
into an adult before it is able to inoculate 
the toxin. In the event of this investi- 
gation being taken up again, it is hoped 
that this and other lines of research may 
be tricMl. It would also be advantageous if 
an experienced Mycologist or at least one 
who thoroughly knows the technique of 
virus studies is also associated in sucli 
experiments. 

In conclusion, we might add that, what- 
ever might liave been the results of the 
investigations on tlic main problem, from 
an entomologist’s point of view the results 
of these faunistic studies present a unique 
and very valuable contribution both from 
the academic and economic points of 
view. For, this series of insect studies, 
the results of the very first attempt at an 
exhaustive and systematic study of the 
insect fauna of a siugle forest tree in the 
whole of India, and as such, the insect 
survey papers have substantially contributed 
to the subject of entomology as a whole. 
Entomological workers in general and parti- 
cularly those in South India are especially 
indebted to Dr. Beeson who has been mainly 
responsible for the initiation of these 
entomological investigalions and his assist- 
ants Messrs. Dover and Chatterjee for 
gathering the bulk of the material studied 
and for arranging to get done this exhaus- 
tive survey of the insect fauna of sandal, 
thus adding substantially to our knowledge 
not only of the insects associated with 
sandal but of the insect fauna of the whole 
of South India. We have also to congratu- 
late them in securing the services of well- 
known specialists in the different groups 
who also deserve our thanks. 

T. V. Ramakrisuna Ayyar. 
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Research Notes. 


Almost Periodic Functions in a Group 1. 

The theory of almost periodic functions built 
up by Bohr, Wiener, Besicovich and others 
has been extended in a remarkable manner 
by Neumann {Trans, Am, Math. Soc. 36, 
No. 3). The theory of r(?presentation8 of con- 
tinuous groups developed chiefly by Weyl (for 
an account of the theory see Weyl ‘Group 
Theory and Quantum Mechanics’) was shewn 
to include the theory of periodic functions 
as a special case. The determination of 
a canonical system of representations by 
means of which every representation of the 
group can be expressed corresponds with 
the problem of determination of a set of 
orthogonal functions by means of which 
every orthogonal function can bo expressed. 
The notion of almost periodicity which 
was deilned by Bohr for the case of 
functions / (jc) wliich are deflned in 'oo<jrj 
<oo and which are continuous has now been 
extended by Neumann to the case of 
functions deflned in any group G of an 
extremely general type. The definition he 
gives is this. Let f {x) be a function defined 
in G {x denotes an element of the group) 
Next lot M be the aggregate of all functions 
fa (^)—f where a denotes the various 
elements of the group. Now given any 

sequence of functions /a? • . . //n of 

if we can find a subsequence / ^ U 

A|, ’Ay ... . Ar, 

such that the least upper bound of 

I I ^ ^od fi tend to oo then 

the function is said to be riglit almost 
periodic. In a similar manner the left 
almost periodicity is given. 

The chief difliculty that was encountered 
was to And the analogue of the Bohr-mean 


i.e., Lt. 

T->oo 


/■ 


sidered are not assumed to be topological. 
Neumann overcomes this difflciilty by 
defining a new mean in Bart I. Neumann 
uses his results to deduce fundamental 
theorems concerning the representation of 
groups, which were given in case of various 
special groups by Weyl and Haar. It 
is also shewn that this theory of almost 
periodic functions is the widest range over 
which this theory of representations holds 
without any loss of generality. Part IV 
deals with the relations of this theory when 
the group has a topological structure and 


with the determination of all almost 
periodic functions belonging to the group. 
In Part V it is proved that the maximal 
amount exists in abelian groups (subject 
to certain topological restrictions). Wo 
await with great interest his further memoirs 
on the subject. 

K. V. 1. 

Asymptotic Partition Formulae UL 

PARTtiTON into powers by Maitland 
Right. Acta Mathematica, 63, pp. 113-91. 
TTardy and Ramanujan have determined 
the order of /> (a), /.c., the number of parti- 
tions of n by means of the celebrated 
method of approximating the contour 
integral for p (a). The author hero pro- 
poses to determine the orders of pk (n), 
Le., the number of partitions of u into 
powers. Hardy and Ramanujan liad to 
deal with the singularities of the elliptic 
modular function and the known trans- 
formation theory of the function was of 
great help in finding out the nature of the 
function near a boundary point, [n the 
case considered by the author the generat- 
ing function did not possess any general 
transformation theory and therefore a good 
deal of his paper is devoted to the develop- 
ment of a transformation theory of the 
corresponding generating function. Ho 
obtains a formula bir pk {n) which generalises 
the Hardy- Ramanujan conjecture, vh., 
P/i (w) - n and also gives us 

the onler of the error. 

K. V. T. 

Equilateral and Equiangular Hexagons 
in Space (The Carbon Six Ring\ 

K. R. GuN.riKAK published about a year 
ago in the Journal of the University of 
Bombay an investigation of the construc- 
tion of equilateral and equiangular polygons 
in space. He only considered those cases 
for which n < 6 where n is the number of 
the sides of the polygon. It is only when 
there is any mathematical interest 
in the problem However the case 
is of special interest to the organic chemist. 
The investigation of the same problem has 
been recently published by P. C. Henriquez 
in t\\Q Proceedings of Koninklijke Akademie 
van Wetenschappen te Atnsterdam on the very 
same lines of Gunjikar without noticing 
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his work. Wo will, liowovor, give here 
the Bolution of the problem as given by 
Gunjikar. Let ABODEF be the polygon, 
0 denote the complement of the angle 
between two adjacent sides and let a, jS, y 
be the angles made by the planes ABO, 
GDF and EFA with the plane AGE. 
(i) If a— j3=y, a is imaginary for 
there is one hexagon for each d if 0 lies 
between 60'’ and 1120° and two such hexa- 
gons for each 0 if 0 > 120°, (ii) Tf a, jS, y 
are not all equal, then a and P can be 
determined satisfying certain conditions, 
if y is known. This is really a very 
interesting result. For real values of 
a, J3, y, 0 should be ^ 60°. If 0 lies 
between 60® and 120°, y can vary between 

± cos ' I — cot - land if 0 is greater 

than 120°, y can vary between ± cos“' 
( cot . Henriquez has given in liis paper 

the above results of Gunjikar. The solutions 
(1) correspond to the ‘ non-deforrnablo ’ 
ring and the solutions (2) correspond to tlie 
deformable ring. ITonriqnez has also given 
in his paper a discussion of the double six 
ring (two six rings with one side common) 
which is new. 

N. «. N. 


The Structure of Crystals. 

Thk recent issue of ZviiHvhnJi fur Krinlal- 
Jograjihic is devoted to papers on crystal 
structure. The subject has become, of late, 
a controversial one. The controversy lies 
in the understanding of the nature of real 
crystals occurring in nature. For example, 
if a real crystal poss(*sses a perfeA*.t lattice 
so that the crystal planes responsible for 
the X-ray reflection arc all parallel, then 
the reflection of a parallel incident beam 
of X-rays should occur only witliin a few 
seconds of the arc in the neighbourhood of 
the Bragg angle. Actually it is not so. 
To explain this discrepancy, Darwin intro- 
duced the idea of a mosaic structure with 
the assumption that the crystal planes wliich 
should be strictly parallel in an ideal crystal 
are not so in the case of a real crystal. 

Later on, other mosaic theories were for- 
mulated by Bmekal and Zwicky. According 
to Smekal’s theory, a real crystal contains 
many pores and cracks running throughout 
the crystal in a manner such that the total 
volume of the pores and cracks is by far 
negligible compared to the volume of the 


crystal. According to Zwicky’s 6rst theory 
cracks will develop in a growing real crystal 
due to the contraction of the surfaces 
which are shown to bear great stresses. 
According to his second theory, a real 
crystal is a spac^e lattice with a secondary 
structure throughout the volume. Accord- 
ing to Zwicky, the crystal with the secon- 
dary structure is more stcable than the 
perfect crystal. The ZeiUfihtifl contains two 
of its pape^TS by Buerger. Buerger has 
levelled a caustic criticism over Zwicky’s 
theory of the secondary structure citing 
many experimental evidences. Apart from 
his criticism, he lias presented in Jiis other 
paper an account of his theory of the line- 
age structure of crystals. According to his 
theory, a real crystal is a continuous one 
but branched. Each branch is called a 
lineage and each iim^age*. is an almost 
straight line lattice. He shows that his 
theory is supportiMl by many experimental 
evidences including the X-ray results. The 
ZeitHohrifi contains also a paper by Buckley 
who has criticised the existing mosaic 
theories. In his paper he has given a brief 
account of each theory and has pointed out 
that they m»ed correct interpretations of 
experimental eviilences supported by right 
theories. He has criticised the Darwin 
mosaic on tlie grounii that it assumes in-! 
homogeneity in a real crystal just to inter- 
pret the. X-ray results while tliere are many 
more experimental facts to support the 
idea that a real crystal is a homogeneous 
one. The ZrUttrhrlfl contains also many 
more important ])apers by Snn^kal, Goetz, 
Taylor, James and others. 

xN. S. xN. 

Artificial Radioactivity produced by Neutron 
Bombardment. 

In the Proceediugft of the Royal Society 
(1631, 146 , -183), E. Fermi and his collabo- 
rators have given a colh^cted account of the 
results obtained by them by bombarding 
various elements with neutrons. In this 
process new isotopes of elements have been 
obtained whicli do not correspond to known 
stable isotopes, but are unstable and dis- 
integrate witili delinite half- value periods. 
This induced radioactivity was lirst dis- 
covered by Gurie and Joliot and has been 
described in a previous note in this Journal. 
While Gurie and Joliot used a-particles as 
missiles and were thus limited to a study of 
the light elements only, Fermi and his 
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co-workors have used neutrons and have 
been able to observe induced radioactivity 
in almost all the elements with only a few 
exceptions. The paper contains a table at 
the end which gives all their results at a 
glance. The probable active isotope 
produced by the neutron bombardment, its 
half- value period, the intensity of the acti- 
vity, moan energy of the ^-rays emitted and 
the presence or absence of r-rays, are all 
listed. The presence of an active product 
having a half- vaJ lie period of l.‘l minutes in 
the case of Uranium liad been previously 
interpreted on the assumption tliat a new 
element of larger atomic number than 92 
was responsible for this particular activity. 
Another component of half-value period 
90 min. is also found to give I'eactions 
similar to those of the 13 min. product and 
both are concluded to be elements of higher 
atomic number than 92, probably being 
isotopes of one such element. The other 
results obtained are (1) that a large 
percentage of cliemical elements can be 
activated by neutron bombardment ; (2) 
that most of the neutrons that meet the 
nucleus produce an active atom; (3) that 
the active product is sometimes an isotope 
of the bombarded atom, but in other cases 
its atomic number is less by one or two 
units (the former alternative was observed 
with five heavy elements, while the light 
elements conform to the latter alternative) ; 
and (1) that only ehictrons have been found 
to be emitted under tlie radioactivity but 
no positrons have been detected. These 
interesting results will no doubt prove 
valuable for understanding the constitution 
of atomic nuclei. 

The Liquefaction of Helium by an 
Adiabatic Method. 

ExPKunii^T^TiS with liquid helium have led 
to discoveries of great importance such as 
supra-conductivity, but so far only four or 
five laboratories arc equipped with the. cosily 
apparatus necessary for liquefying lieliurn. 
Even tliese use a method that lias a very 
low efficiency, viz., the melhod which ntiiise.s 
‘the Joiile-Thonison elTect. It is well known 
that an adiabatic expansion method would 
be very much more efficient, but expansion 
engines A\orking at such low Lernperatures 
have not been so far designed. The piston 
has to be air-tiglit and yet move without 
friction — a process which is only possible 
when ^ suitable lubricant can be found. In 
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the case of air Claude made use of the 
liquid air itself as the lubricant, but oven 
such an artifice is impossible in the case of 
liquid helium because it would have very 
low lubricating properties. But Prof. P. 
Kapitza has now devised an expansion 
engine which overcomes these difficulties 
and can produce liquid helium at 2 litres 
per hour using li litres of liquid nitrogen 
per litre of liquid helium for preliminary 
cooling. The now design is fully described 
ill Proc. Rolf. So?. (1921, 147 , 1{!19). Com- 
pressed helium enters tlirough the inlet tube 
into a heat exchanger A and is then cooled 
to ()5° K. by passing round a ring-shaped 
container having liquid nitrogen. It then 
goes through another lieat cxcliaiiger B to 
the expansion engine and thence to a third 
heat exclianger C and back through B to the 
compressor. After a few circuits the cool- 
ing is such that part of the helium leaves 
the expansion engine in the liquid state, but 
the licpiid helium is not separated out in 
this way. Instead, part of the high pressure 
helium, after passing through B, goes 
throiigii 0 where it is cooled by the up- 
coming helium from the expansion engine, 
and then passing .through a foiirtli lieat 
exchanger 1), it passes through an orifice 
into the Ihiuefaction vessel where part of it 
liquefies on account of the Joiile-Thomson 
cooling. The unliciuePied gas goes 6ack 
through 1) and C and goes baidv to the 
compressor. A throttle valve is used 
between I) and tlie liquefaction vessel from 
which the liejuid helium eari be drawn otT. 
Details of the design of the expansion 
engine and the heat exchangers are given in 
the paper. 

liie Statement of the Third Law of 
Thermodynamics. 

ATTK.MPrs have been made to make a 
simple and rigorous statement of the third 
law of thermodynamies over since its for- 
mulation. One of such statements associates 
zero entropy with the lowest energy state 
(lowest quantum state). The criterion is 
often found to bo either unnecessary or 
insufficient. A crystal of diamond is of 
zero entropy at the absolute zero of tempe- 
rature, but is not in the lowest energy state. 
Grystalline solutions, on the otlier hand, are 
presumably in tlieir lowest vibrational levels 
though the entropy cannot be taken as 
zero. Another statement of the third law 
ascribes zero entropy to a perfectly ordered 
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condition. Perfect order is undoubtedly a 
sufficient criterion though not a necessary 
one, as for instance, in the case of mosaic 
crystals, degenerate gases or electrons in 
metals obeying Fermi statistics. The prin- 
ciple of the unattainability of the absolute 
zero sulTers from similar defects. Tlius a 
concise statement of tlie third law has often 
proved a bit elusive. 

The discussions of Eastman and Milner 
(J. Chem, Phys.j I, 111) and of llode- 
bnsh (*/. Chem. Phys,, 1931, 2 , make it 
clear that a system whicii is an exception to 
the third law {e,g.j glasses, solid solutions) 
differs significantly from other phases at 
the absolute zero only in the fact tliat the 
exemplars of the system difYer among them- 
selves and comprise of themselves a large 
number of distinguishable states. It is this 
indeiiniteness, which is imposed by the non- 
seleetive character of the process of forma- 
tion of the system that contributes towards 
a finite entropy at absolute zero. So it is 
suggesteil that a simple, comprehensive and 
sufficiently restrictive statement of the 
third law may be made in the form that 
“ The entropy of any phase of sharply spe- 
ciliable energy is zero at the absolute zero.” 

K. S. (1. 1). 

Cataphoresis of Proteins. 

WouKKKS in t he field of Colloid Chemistry 
and allied braiichc^s of Scieiie.e will be dc?oply 
interested in the contribution by Kemp 
and liideal {Proc. Wiy, Sor,, 1931, 147 A, 
1-21) on the Cataphoresis of (iliadin. They 
have by employing the inie.roeataphoretie. 
method, studieil the mobility of Cliadin 
adsorbed on a line suspension of Quartz. 
The Langmuir eoiieept of adsorption of 
gases by surfaces has been applied to the 
solid-liquid interface. The eataphoretlc 
mobility of cpiartz su.speiision is found to be 
a function of the coneentration of the protein. 
The rate of adsorption of (iliadin by quartz 
is found to vary with the sign and magnitude 
of the charge on the protein, which in turn 
is governed by the pi 1. TJic charge on tlie 
quartz surface, however, is shown to depeiui 
upon the ion environment and not on pIT. 
Tlie effect of strong electrolytes on the 
mobility o! (Iliadin adsorbed on quartz has 
been studied from the tlicoretical and practi- 
cal standpoint, ft ha-s been shown that 
the isoelectric point of proteins is profoundly 
influenced by the ionic strength of the 
medium. The acidic and basic dissociation 


constants have boon determined by poten- 
tiometric titrations and the isoelectric point 
has been evaluaterl. The Debye.-lfuckel ex- 
pression for cataphoretic migration has been 
found to hold good for not too high nor too 
low ionic strengths. Tlie deviation from 
the formula, for the (hitaplioretie velocity of 
Cliadin at higher ionic concentrations 
(using Acetate buffers) has beensliown to be 
doe to the adsorption of acetate ions. At 
low ioiii(MM)neentraiious, Donnan equilibrium 
between the protein particles and the inter- 
mieeliary liquid results in au unc'iual hydro- 
gen-ion activity between tlie two phases, 
which ill turn brings about a change in the 
surface charge of the proteins. The impor- 
tance of these considerations in 1 Iks interpre- 
tation of Cataphoretic data can thus be 
easily seen. 

M P. V. 

Investigations on the Nature of Hsemopoietin, 
the Antiansemic in Hog’s Stomach. 

L. Klkin asd J. F. Wilkinson [Biorhvm, 
*/., 28 , 1(>S1) in continuation of their work on 
the preparation of concentrates of ha;ino- 
poietln from the press juice of hog’s 
stomach {Biorhrm. J,, 27 , 900), have come to 
several intiTcstiiig conclusions with regard 
to the nature of the antianamiie factors 
present in stomach and liver. It is found 
that when concentrates of the hog's stomach 
extract whicli contain the antianicmic 
I hennolabile li.emopoietiii are incubated 
hi vitro with beef muscle, a relatively 
thermostable luemopoictically active sub- 
stance is obtained. The piodiict resembles 
very closely the active principle present in 
the liver and it can also be further eoneen- 
trated into a form suitable' for injections. 

It is coiLsidered that the relationship 
between the sintiaiuemie. principles in 
stomach and liver is that of an enzyme to 
the end-product, the necessary substrate 
being provlde«l by the constituents of beef. 
The action of this enzyme, lueuiopoietin 
results in the production of an end-produet 
which is also active in producing the red 
blood-cells. This latter principle is 
gradually stored up in the liver until it is 
required by the body. Tt is shown that 
this enzyme is different from pepsin because 
pepsin itself is not only clinically inactive 
but also oaiinot act similarly on beef muscle. 

The results of Klein and Wilkinson are 
significant because they reveal that it is the 
stomach which is really the seat of the 
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pj'odiiction of the active luemopoietic sub- 
stances, the liver merely functioning as a 
storehouse. This observation is in con- 
formity with the findings of Benco {Wien 
Med. Work., 2, 1055) that if the stomachs of 
pigs were completely removed and the 
animals killed several months later, the 
antiamcrnic principle could not be found in 
the livers. Fn view of tlieso findings the 
liver therapy in the remission of pernicious 
aniemia might be considerably altered. 

IT. B. S. 

Supplemental Light and Blooming in 
Tropical Plants. 

Thk clTect of additional day length produced 
by artificial illumination during the winter 
montlis upon 100 species of green-house 
grown (chiefly annual) plants is reported 
by Francis Jtariialey {The Botanical Gazette , 
1931, 96 , No. 1). Among the plants which 
were not alTccted in their blooming or which 
wore actually retarded by increased day 
length there is a rather large proportion of 
tropical species; while very few, perhaps 
not any, tropical species are much hastened 
in blooming by increased length of light 
exposure. Of the plants hastened in 
blooming by suppletnental liglit, most are 
natives of the temperate zone. 

Standardization of Index Liquids. 

Tiik identification of minerals under the 
niicroscope by making use of index lifiuids 
is becoming more and moni connnon both 
among mineralogists and chemists. The 
liquids to be used should be colourless, 
chemically stable and sliould have as low a 
volatility as possible. Many mineralogists 
have been deterred from attempting to 
prepare their own set of lujuids by the 
impression that it requires an elaborate 
technique to fulfil the above requirements. 
But tJ. J. Glass (Ammmn Minemlogistf 19, 
No. 10, Oct. 1931) has sliown that the 
United States Geological Survey prepare 50 
sets of standard liquids every year. Since 
the determination of a largo portion of 
minerals involves the use of liquids between 
1’470 and 1*710, the three components 
which are made use of to prepare index 
liquids are Government oil (acid free, colour- 
less, tasteless and odourless oil), monochlor- 
naphthalene and methylene iodide. The 
properties of these liquids under varying 
conditions of temperature have been tested 


and it has been shown that they maintain a 
constant index. Since those liquids are 
miscible with one another, they can be con- 
veniently used for determining the index 
range from 1*470 to 1*740. In further 
discussing the standardization of those 
licpiids, ho has shown that by using the 
prism designed by 0. S. Boss, a chart can bo 
prepared showing the relationship of angle 
of minimum deviation and the desired index 
of refraction. Since some of the liquids that 
are used at tho present time are likely to 
change their properties including refractive 
index, when exposed to light and air, the 
suggestion of J. J. Glass might bo usefully 
trierl in geological laboratories. 


Differentiation in Basalt Lava. 

A DhyrAiLKi) petrological study of plateau 
lavas of Antrim by S. I. TomkniefT (Geo- 
logical Magazine, No. 815, Nov. 1931) has 
revealed that the vast area of basalt cover- 
ing nearly 1,550 8f|uarc miles can be divided 
into two sets^tlie lower and the upper — 
separatcil by an inter-basaltic bauxito- 
laterltic zone. The lower layer is made 
up of olivine basalt (doleritc), a typical 
representative of hebridian plateau magma 
type. The upper layer is made up of two 
contrasted typos, viz., the Tlioleiitic type 
(Non-porphyritic central magma type) and 
olivine basalt (dolerite) same as the lower 
lavas. These lavas are packed with zeolites 
and the most prominent of them are 
thomsonite, cliabazite, levynite and gmeli- 
nite. The rocks have been analysed which 
show a gradual increase in the Niggli values 
of fh., mg, and k downwards and a decrease 
in al, c, alk. From this important observa- 
tion TomkeieiT has been able to show that 
there was gravitational sinking of olivine 
without remelting. This is further supporteri 
by the occurrence of idioinorphic grains of 
olivine in t he lower zone as contrasted with 
tho allotriomorphic relationship of this 
mineral with the felspar in higher zones. He 
has further shown that this sinking of olivine 
was accompanied by rise of volatiles which 
is responsible for the formation of abundant 
zeolites. Since a great portion of the basalt 
is of the vesicular variety full of zeolites, ho 
has suggested that the lava contained a 
considerable quantity of water. 
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Asphyxiation of Air-breathing Fishes 
of Bengal. 

Thr last number oC the Journal of the 
Asiatic SoHely of Bengal (Oetober .19t31, 29^ 
No. 4, pp. 327-332) eontainH an account of 
An Kxperiinent.al Htiiuly of the Aspliyxia . 
tion of 8omo Air-breathing FiAhca of Jiengal ” 
by fcJie late Dr. liSkenrlrauath Ghosh. The air- 
breathing fishes of India, sueh as Amphiprhous 
cuchiaj ClarioH batrachus, lleleropnemtes 
fossiliH, Ophlcephalus spp., Anahas testudrneus, 
Flutaalbaj etc., etc., have, since a very early 
time, been the subject of considerable biolo- 
gical, experimental and morphological in- 
vestigation. Usually a small vessel was used 
for experimental work, but Dr. Ghosh used 
a large tank for his experiments and thus 
reduced considerably the chances of the 
water becoming foul, lie found that in his 
experiments most of tlio iishes {Anguilla 
anguillaj CAnrias batrachus^ Oph ivephalm 

slrialuH, O, fnindaUiH) survived under water 
for inucli loiigcn* periods tlian was liitlierto 
possible, wliile Ihieropnemles (--Aia?co- 
branvhm) foxHilis, Maxtavvmbdm /Htncalus, M. 
armniuH and Tihynchobdella acuJmta could 
not be ^drowned ’. fti view of these results 
the autiior concludes that tlie ** tlsli in the 
earlier experiments were aspliyxiated as a 
result of iiisufTlciency of normal water rather 
tlian for want of free? air for aerial respira- 
tion **. Dr. Ghosh has thus thrown 
eonsidcrable ligiit on tlie bionomics of the 
air-breathing tislies of India and has shown 
tliat in ex])erimental work on the air-breath- 
ing tislies all possible, sources of errors should 
be eliminateil to obtain satisfactory and 
reliable data. 

S. L. ir. 


The Structure of the Corpus Luteum in 
Lower Vertebrates. 

J. T. Cunningham and W. A. M. Smart 
have examined the condition of the ovary 
in the Amphibia and tlie reptiles after 
ovulation induced by the injection of anterior 
extracts {Proc, Roy. 8oe. Land., Nov. 1931, 
116, No. 798). It is seen that in Xenopus. 
where alone ovulation occurred after injec- 
tion, the follicle cells were rapidly absorbed 
and . no corpus luteum was formed. In 
Lacerta, chosen as a typo of oviparous 
lixard, the same result is seen while in the 
viviparous lizards like Anguis and Zoolova^ 
a distinct and well-developed corpus luteum 
is seen, comparable with the^t in im^mms^ls. 


The functions of the corpus luteum in 
various vertebrates are also discussed. 


The Brain of Echidna aculcala. 

A. A. Aukir has made a signal contribu- 
tion to our knowledge of tlie mammalian 
brain in liis work on Echidna (Phil. Trans. 
Roy. So.\ Loud., 1931, 224 B, No. 509). 
Working under the direction of Prof. A. 
Kappers, the foremost autliority on the 
structure of tlie mammalian brain, bo has 
emphasised the primitive characters of the 
brain of Echidna and shown its similarities 
with its ally, Orniihorhynchm. The brain 
of Echidna is typi(*.ally mammalian but 
the primitiveness of some of its traits is 
undoiihteri. The motor system, the dorsal 
situation of the nucleus amblguiis, the 
hypoglossal nucleus and the facial nucleus 
and the small pyramidal tracts are all 
primitive features. Tlie iiypertrophy of the 
trigeminal apparatus is a feature which 
Echidna sliares witli Oniithorhynchus. 
Indeed, in tlie latter there is a more pro- 
nounced development of this system. This 
has brought about a great expansion of 
the ventral nuclei of tlie thalamus. The 
cochlear conne(*tions are not well developed. 
Tlie cerebellum is very greatly specialised ; 
the cerebral peduncles are largo but have 
no fronto-pontine tracts, a character with 
whicli Echidna agrees with Ornithorhynchus 
but dilTers from all other mammals. The 
presence of a teinporo-trigeminal tract is 
peculiar to Echidna. Another primitive 
trait is the rudimentary fornix-maniillarc- 
thalamic system. The epithalamus is well 
developed and is connected with the pars 
mcMlius of the ventral nucleus of the 
thalamus. 

Embryology of a Psocid. 

W. Fernando in an interesting paper 
{Qmrl. Journ. ^ficros. Soc., 1934, 77, Pt. 1) 
described certain features in the develop- 
ment of the viviparous insect, Archipsocus 
fcrnandi, n. sp. Tlie author points out 
that the yolk cells and the chorion are 
w'anting. The ventral plate resolves itself 
into a median and two lateral plates. The 
former gives rise to mesoderm while from 
the latter the ectoderm is derived. The 
anterior and posterior rudiments give rise 
to endoderm. The usual insoctan larval 
envelopes like the amnion and the serosa 
are formed, 
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The Chemical Nature of Enzymes. 

By K. Venkata Giri, m.sg., a.i.i.sc. 

Dcparlment of Biochemialry^ Indian Institute of Science^ Bangalore. 


B study of tlio clicmical nature of an 
enzyme may be approauhoil by both 
(lireet and indirect iiiethoils. The direct 
inetliod of investigation consists firstly in 
obtaining an enzyme preparation freed as 
far as possible from associated impurities 
and subsequently in submitting the purified 
product to qiial if alive and quantitative 
chemical analysis. Among the indirect 
methods may bo mentioned (1) observations 
on the inactivation of enzymes;’'* (2) at- 
tempts to alter the structure of the enzyme 
mohuMile by treatimmf- of the enzyme pre- 
paration witli reagents spec.itic to certain 
cliemical groups, and the exa!nination of 
the influence of such treatments upon the 
activity ; ‘ (.3) obsei vations upon physico- 
chemical behaviour which, in some cases, 
have yieldcMl very interesting confirmations 
of the findings of the more direct methods.^' '''* 

fn spite of f-hts several elTorts to purify 
enzymes by adsorption methods, first intro- 
duced by Willstiitter, no success has so far 
been attained in identifying any of the 
known enzymes as a chemical individual. 
The view of Willslattor that an enzyme 
consists of a colloidal carrier and one or 
more chemically active groups, is supported 
by observations on tlie behaviour of enzymes 
and enzyinc-like sub.stances of known striie- 
tUTo; tiio colloidal carrier determines the 
stability and the magnitude of the catalytic 
activity of the active groups, the latter 
being responsible for the specificity of the 
enzymes. Thus, the oxyhemoglobin crystals 
isohitod from the blood of dilTerent animals 
exhibit quantitative difTerences in their 
peroxidase activity, such differences being 
due to the association of the same active 
iron bearing dyestuff (ha^min group) with 
dilTerent globiii complexes acting as carriers’ 
and the water-soluble lyocliroinos f he flavines, 
newly isolated by Kuhn, Warb!i rg and their 
collaborators^ which constitute vitamin 
and exhibit enzymic activity by their com- 
bination with a colloid carrier, afford typical 
examples of the composite nature of enzymes. 

In recent years, the significance of the 
protein nature of enzymes has become the 
subject-matter of fruitful discussion between 
American workers on the one hand, and 
Willstiittor and his colleagues in Germany, 
on the other. While WiUstattor and his 


co-workers succeeded in obtaining protoin- 
free preparations of saccharaso," amylase,”’ 
pepsin," and urease,^- the American workers 
have been equally successful in obtaining 
liighly active preparations of a predomi- 
nantly protein character. The isolation of 
urease by Sumner," pepsin by Northrop," 
trypsin by Northrop and Kunitz," chyriio- 
rypsin by Kunitz and Northrop,”’ amylase 
by Caldwell, Booher and Sherman," and 
lipase by Barnari and Laeverenz" in the 
form of crystallised proteins may be men- 
tion:Ml aming the important preparative 
successes. But the question whotlier the 
protein forms an indispensable constituent 
of the enzyme molecule still remains un- 
settled. 

Several important papers on the chemical 
nature of amylase have recently been pub- 
lished. The protein ii'diure of pancreatic 
amylase postulated by Sherman and liis 
CO- workers”* has been questioned by Will- 
stiitter and his associates”* who obtained 
highly active protein- free preparations 
through ailsorption methods. In the case 
of vegetable amylas(3S, the chemical nature 
of the enzyme is far less decisive and con- 
sistent.’’^ The author”^ has recently reported 
the isolation from sweet potatoes by re- 
peated adsorption on alurniiii gel, elution 
and dialysis, of a very active amylase pre- 
paration, free from proteins ami has thus 
shown that the enzyme is neither a protein 
nor contains protein as an essential 
constituent. 
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Difiraction of Matter.'^ 

By Dr. S. Ramaswamy, Ji.ac., 


M ATTRR is built up of two types of entities 
called ‘•Klectrons" and ‘•Protons.** the b e- 
haviour of which in lar^e-scalo electric (jr magnetic 
Helds can be explained satisfaidorily by assuininj? 
them to be part/itiles with dfdlnite mass ami elec- 
tric cliarRo subject to the ordinary laws <»f mecha- 
nics. But phenomena like spectral emission and 
the photoelectric effect cannot be explained on 
tiit»se line.s. The new mechanics developed by 
IM Broglie, Schiddinf^er, I reisenheriri Born and 
Dirac h^ad.s to the same result u.s clas.sical mecha- 
nics in large-scale phenomena .and, at the same 
time, solve.s the problems of at.imic mechanics. 
In this new treatment called Wave Mecli.anics, a 
b'»;un of electrons is reiir»'scntcd by a wave train 

with a wave-hmgih ^ where h is Planck’s con- 

.stant. s is tlie velocity and m tins mass of the 
individual electrons. The knowledge of the posi- 
tion of tiio (deefroMs is represented by a “wave 
packet ” or group of waves. 

If elect ron-4 can be treated as waves, they ought 
to be dilTractfjd by a l.attice like the regularly 
arranged atoiii-j in a crystal in very much tliosame 
way as X-rays and light. 'I’liis was viU*in<Ml experi- 
ment:dly by (i. P. Tlioinson. and l.)ivis.son and 
(ieriiier*almo.st siimiltaiieously in 1P*28. 

(j|. P. 'rimmson allowM aline p.mcil of eat bode 
rays from a discharge tube to p iss through a very | 
thin film of gold ami then fall on a pliotographic 
pi itc. Tin‘ apparatus wa^ kept completely eva- 
cuated in order to prevent absorption of the elec- 
tron bc?am. A ring pattern w:is produced on the 
1)hotographic plat e showing that tlie ebMd ron beam 
iiad been dilTracted by the jmlyci’y.stilline gidd 
Him. The wavelength calculated by assuming the 
lattice constant of goM agre.»d with that obtained 

from the relation A • — . This phenomonon of 

diffr.action of electrons ofTers a metliod whicli has 
been8UCces.sfuUy employed Cor the invest ig.at ion 
of the stnictiiro of thin Hlins. surface phenomena, 
tlie nature of polished surfaces and other allied 
prohloms. 

D.’ivisiion and (lermer used slo\v oleetrona from a 
liot fllamcnt, sT>oeded up liy applied potentials of 
l)et ween HO and flOO volts, incident on one of the 
faces of a single ciystal of nickel, the diffracted 
b?aTn b.*lng iletecti^d by a moveable Faraday 
chamber. The position of the diffraction maxima 

• Abstractoii from a lecture delivered under ths? 
aii.spicoa of the .South Indian Science Association, 

Bangalore, on lOth September 1034. 


was not quite wluit should be expected from 
theory. This discrepancy can be explained by 
assuming an •• internal potential ** for the crystal. 
This internal potential is found to be polaticd to 
the electrical conductivity and is about 10 volts 
for nickel. 

A fast electro?i beam falling on a small single 
crystal give.s rise to an (extended pat tern of diffract- 
ed beams very mii(d) similar to those obtained 
witli cross.*d gratings” and monoi hromatic 
light. Using a thin siieet of mica. Kikuebi ob- 
iaitie.l a pattern sliiiilai* to what would result from 
a Iwo-.limensional grating of the typo of a single 
sheet of iitonis in the crystal. 'Condition for 
iriterferencji drp^nils on two factors, tlie lii-st of 
wliicli is ivsponsiblo for tin* cross grating elTc»ct 
and deliM'rnines tlio position of tlie spots. The 
other factor (ie)iends on reinforcement of waves 
coming from points in a vertical row and tlio 
diffract ion spots will bo strong if this is stmng and 
weak if tliis is weak. Tlie second factor is obvious- 
ly very small for extremely small crystals and 
comes into play for ibickiu' crystals. Tim p.attern 
olitained change.-5 aeconlirigly with the i}iickne.s8 
of the crystal. Be.sides these Victors the inter- 
action of the incident and diffracted beams of 
electrori.s, which is ab.sont in tiio case of X-rays, 
has also to be takiui into account for a rigorous 
explanation of these facts. 

Klectron diffraction offers an excellent weapon 
for the study of the structure of free molecules, 
I'.c., molecules in ilic» gaseous state. X-rny 
analysis of crystals 80111(4 inie.s leads to the deter- 
mination of the slruct lire of molecules forming the 
crystal. But the method is liiborioiis .and depends 
on liresonii* elimiirition of nil interference pheno- 
mena arising froiri crystal symmetry. The niole^ 
cule.s in gases and vapouiv, however, arc sunicient- 
ly independent, of one another to ascribe the 
intensity ilislribution obtained definitely to 
’• intramolecul.u’” iiilerrereiice uividiillerated by 
•‘ iiitermoleiMilar ” effects. T7sing a f.ast electron 
beam and a ji^t of vapour Wierl has studied 
fbo structure of UOI4 and other tetrachlorides. 
The ilisUinces between cirbon atoms obtained 
agree with tliosu calculnt<al from X-ray data. 
Fdeetnm diffraction t.lius offers a powerful weapon 
for testing molecular models. 

Klectron diffraction is a new metliod of analysis 
and the exploration of its possibilities is still in 
its initial stages. This is merely an attempt to 
give typical illustrations of the interesting effects 
produced by the diffraction of materia] waves. 
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A New Species of Indohairachua from the Frog 
beds of Wopli Hill, Bombay.--In a recent commu- 
nication sent to us, Mr. G. \V. (/Iiiplonkcr (of the 
Geology Depaiiment, llenares Hindu University) 
rocorcLs the occurrence of a new species of 
Tndobalrarhw from the h^ocono fresli water beds of 
Bombay island. The author points out that this 
new species dififers from I. pusillua (Owen) in 
several respects such as the ratio of tiin length of 
the vertebral column to tiiat of the pelvis, the 
ratio of tlio femur to that of the tibia, the ratio of 
the length of the hind liniiis t^i that of the body, 
etc. The new species is pt'oposed to be called 
Indobalrachua Irivinlla. 

« « • 

A Poriahls Klcciroacopf for aacerlainiwi the Radio- 
actluUy of Spfiwj ll'a/rrs, natural gases and mine- 
rala.—An ordinary monthly iiuMdiag of the Asiatic 
Society of Merigal was held on Monday the 3rd 
Dccamlier li):^i, when several interesting papers 
wore read and disoiiS’ted. Mr. Cyril S. Fox de- 
scribed and oxhihiteii a Held Floctroscripe which he 
cmploytMi for the examinat ion of several mineral 
ami thermal springs in Abyssinia. ‘*The 
normal pmc:Mlute is to take a definite (fuantity of 
the spring water and after strong agitation in a 
sne:^ial vessel the gas evolved is passed into a suit- 
able chamber in tlie idectroicopo. Tlic natural 
leakage of the n|iparatiis having bec*n |)reviniialy 
determined the rati; of fall of the leaf due to the 
Introduction of the radon forced out of tin? water 
is next taken. The dilTerencc is due to the radon 
and this compared with a standard give.4 tlic 
radio-activity of tlie water in tmms of radium. 

“ There are naturally a number of corrections 
and other calculations to be ma h; before the final 
estimate is obtained, but for this field apparatus 
these are reduced to a luinmuin by tiie <lesign uf 
iiio vessels utid electroscnpe employed. Theinve.sti- 
gation so far as the author knows* is the first of its 
kind outside Furope and no instrument of this 
type is available in England or Indiaat the present 
time. 

“ it may be mentioned in passing that very hot 
springs arc not likely to contain radon ns tlic gas 
is not retained by the water if tlie temperature 
exceeds 150® F. On the other hand, true radium 
carrying waters are very rare b:'cause radium 
salts are relatively insoluble and are precipitated 
as tile water cools.” 

* * • 

Textile Research at Cahuila, - Dr, S. G. Barker, 
who recently resigned Ids post as Director of 
Uesearcli to the Britisli Wool Industries Ifescarcii 
Aasuciation, has been invited to organise a branch 
of textile rcsearcli at Calcutta. Dr, Barker is one 
of the best known amongst tiiose wlio have har- 
nessed sci mliflc research for tlie improvement of 
industrial processiM and Ida investigations at 
Torridon have provtwl to be of the greatest bonnflt 
to tlie British VVool Textile trade. 

• • ♦ 

The Rritish fndaatricH Fair, i935.— The next 
British liclustrics Fair will open in Jjondon at 
Olympia and the White City on Monday, the 18th 
February 1!)35, and will close o»i Friday, the Ist 
March 10.35. 

The Indian Trade (yommissioncr in liondon lias 
docidod to participate la this FMr a^d inte4ds 


to display a representative collection of Indian 
produce and manufactures of commercial impor- 
tance and possibilities. 

Firms wishing to exhibit Mioir products at this 
Fair should communirate with the Indian Trade 
Commissioner. *' India House ”, Aldwych, Txmdon, 
W.C.2, who will be pleased to make an'angoments 
for their display on the Indian Stand. 

As the Fair is attended in largo numbers by 
buyers from most parts of the world, the exhlbite 
arc likely to receive wide-spread ncjtice which may 
load tf> satisfactory business connections. Book 
lets and show-cards relating to the Fair have been 
received from His Majesty's Trade (Tommisaioner 
in India, Calcutta and may be Recn in the 
Conimorcial Library and Beading Boom at 1, 
CDuncil Ifoiisn Street, Calcutta. {The Jndvni Trade 
JoniwtU 10.31, 115, 787.) 


Third I nternational Congreaa of Soil Science, 
Oxford, England, July SOlh—Augmt 7lh, 1035, 
'Pile Congress will be held by tlie I ntornnl ionnl 
Sociel y of Soil Science, under the general patron • 
age of the International Institute of Agricultui'e, 
Borne, and is upon to nil interested in Soil Hcienee. 
Agiiculture. Powistry and allied Sciences. It will 
he followed by an excursion through Great 
Britain, in whicii all who attend tlie (Jongress are 
invited to take pari. 

Meetings of the General t'ornmitfee of Inter- 
national Society of Soil Science will bo liehl on the 
afternoon of Monday, ,Tnly 29tli, 11)3*5, and on tlie 
morning of Tuesday, ,Tuly 30tli. Tlie Inaugural 
Session of tlio Congn^ss will be held and the 
Presidential Address will be given on the nftcraoon 
of Tuesday, .1 til y .30th. liie (-losing Session will 
take place u:i the iifternoou of Wednesday, 
August 7th. 

The Congress will meet ns a whole at plenary 
sessions, and in K.ctiun.s at scp-irate or joint 
sessions of the different Commissiuiis thniugh 
whicli the work of the Society is^ conducted. 
Tlie Subject’S whicli will be dealt witli by tlio 
Commission are: (1) Soil Pliysics, (2) Soil 
Cliemistry, (3) Soil Microbiology, (4) Soil Fertility, 
(5) Soil Genesi.«, Morphology and Cartography, 
(5a) Alkali soils, (56) Forest soils, (0) Application 
of Soil Science to land amelioration, (tia) I'cat 
soils. 

T’lenary Sessions will be held on the mornings of 
.Tuly 3 Ist and August Ist, 2nd, 5tli, 0th and 7th. 
One Plenary Session will be conducted by each of 
tiie six main Commissions of tlie Society ; at each 
Plenary Session, recent advances in that branch 
of Soil Science covered by the work of the Commis- 
sion concerned will bo reviewed in relation to 
Soil SciRnc;o as a whole. A TUiniber of excursions 
of both scientific and general interest will take 
place on Saturday, August 3i'd, and Sunday, 
.\ugust 4 th. 

• * * 

It is understood that, tlie Fourth liriiish Empire 
Forestry Conference which was to liavc been held 
in 103.3 but wdiicli was not lield owing to depree- 
ing economic conditions will be held next year in 
South Africa, providcii there Is a reasonable 
prospect of the various parts of the Empire being 
well represented. The previous three Conferenvee 
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were held iD Loudon in 1920, in Canada in 1928 
and in New Zealand in 1928. The fifth Conference, 
which ifl iiold once in a quinquennium, is to come 
off in 1910 and will be prcsmmnbly invited to 
India, announcement to wliich effect was made by 
the Indian Delegate Sir Ptiter Cliittcrbuck, at the 
last fJonference in Australia. 

« • « 

Rnyal Institute of Science, Bombay, —A HcientiOc 
Exhibition in aid of the Special Afipeal Fund for 
ilombay Hospitals w'as opened in this Institute on 
the 18lh of Dcccmibcr, iinfler the patronage of 
Uis Excellency the Governor of liombay and 
continued for n days. 

• • * 

We arc in receipt of the third issue of th3 Hoyal 

fnatilute of Science Mayasine, Hombay, and we 
wrdcoineit. Started '* to seek out the causes of 
things** the Journal abounds in interesting arti- 
cles on subjects like Heavy Water, Heavy Hydro- 
gen, Wireless, etc. Th(j editorial chat begins 

with an account of the part tliat ilio staff 
members of the Institute played during the 
Science ('oiigtvss lield in Hombay in .January 
19>il and (‘iids wit’i a list of original publications 
from tiie institute. .Tiidging by the numbers of 
papers, the Chemistry Department is very active 
while its sister departments like Phyaiea, Hotany 
and Zoology are also active. W e wish tlie Journal 
a life of activt? useful service for the cause with 
winch it was started. 

« * « 

M clears and Meteoric Iron in India. — Mr. Mohd. 
A.U. Kh;ui, A.H.thS., H.Sc., F.lt.A.S., Principal, 
tismania University Uollegc, Hyderabad, in the 
course of the Presidential Addre.sa dcUvorcd be^o^t^ 
the meeting of tlie Hyderabad Science A.‘«.snciation, 
on Util .Inly, gave a brief account of tliem.ain 
facts concerning meteors and lueU'oritcs with 
special refcrencit to meteoric inm in India. An 
ahridgetl text of tluj address has recently been 
puidislie 1 in the form of a pamplilet. which makes 
a very interesting reading. AlS a member of f iie 
Society for reiJMreh on meteorites and .a inrdest 
collector of t!ie interestinj: objects himself, his 
address bears a stamp of authcrity and we feel 
sure that the pamphlet would be widely read and 
appreciated. 

The account of the iron meteorite that fell in the 
reign of .lehaiigir (jlcscribcNl on pages 12-14) may 
p.^rhaps induce some enthusiaBtic i c idem to inquire 
about the two sw.u’ds t hat were made from it, in 
responsible (piarters. 

Neinlleas to say that any authentic information 
hearing on the siibjecl either of unrecorded meteo- 
rite fulls, or of the two swords above referrcnl lo, 
or in fact, <if any other article manufiictured from 
an iron meteorite in India, will be most gratefully 

acknowledged by the author. 

* * « 

lamlhi Engineering llej*earcli 

Special iteport No. 12, (2ud Edition). His Ma- 
jesty *s Stationery Ollice. The original edition of this 
report being nearly exhnint^d a second edition luis 
been prepared. A considerable amount of further 
information is now available. In particular, * life ’ 
tests extending, over a period of live years on 
articles coated with rccommondcd lanolin inix- 
ture.s have been complettni, and have given full 
proof of the protective value of the material. The 
ucw edition gives a complete account of the 


investigations undertaken togitiier with tlie con- 
firmatory tests carried out and the op)>ortunity 
has been taken to include certain further recom- 
mendations which are considered desirable. 

* « * 

Wc! are happy to felicitate Dr. Bawa Knrtar 
Singh, I.K.S., on Ids being appointed Piincipal, 
Hnvenshaw' College, (hittark. Prof. Singh was 
born in 1S8($ at Vairnv:il, Amiitsar. Ho graduated 
in HlOd and after four years of post-graduate 
research work at London and Cambridge, he 
returned b) India and was appointed Professor of 
Ohernistry at Dacca College where he served till 
1918. .Since then, he held the Pi‘ofessorship.s at 
(lovernment College, I/ihore and Patna College. 
Ho was appointed Serdor Ppofo-ssor of tMiendstry, 
Tiavenshaw College, Cuttack, ill 1921, which post 
lio has been holding ever .since. He was President 
of the Indian (*lieiidcal Society, I9.*H 88 and 
Piosidiml of the (.'hendstry Section, Indian 
Science Congress. 1P20. Dr. Singh lias built a 
school of re.s(*:ircli in Ciieiidstry at (hittnck and is 
well known for Ids keen iulcrest ‘in educational 
affairs. 

* « * 

J.N^Bas Memorial .1/cr/u/.— Applications aio 
inviletl foi tbe award of a Gold Medal of the 
value ef Hs. 70 (Hs. 100 for 1981) in memory of 
bate Mr. .1. M. Das Gupt:i. Tiio medal will be 
invardod every alternate year to the hestcniidiiiate 
for investigation on a .suitjeci ndating to any 
brancli of chendstry on the following conditions ; 

(1) Only unpuhltshed researclu s or those puh- 
llslieil iu tlie Journal of the Indian Chemical 
Society during tlie peiioil shall be taken into 
consideration. 

(2) The Society Hh.all havetl^o riglit to publish 
in its Journal, the whole, a part, or a niodifieil 
form of IhesD for whicli Hie meilal is awarded. 

(8) The medal sliall not l e awardt^d iiiui-e than 
once ti» the same c.nn'.lhlate. 

(4) No paper on tint presentation of widch any 
oilier piize or flegrife oMier than M.A. or M.Sc. 
has been ubtaineil. will he accepted. Further infor- 
mation can be olitained from tlie Hony. Secretary, 
Indian ('lu'iidcal Society, 1)2, I’pper (‘ircular 
Hoad, Calcutta, 

We acknowledge with th.anks the receipt of the 
following ; ■ 

“The .Ion I nil of Agiiciiltuial Kesearcli, ’* Vol. 
•19, Nos. -I and 

Indian Journal of .\grieuUiiral Science, ** Vol. 
•1 , Pt-*. i and o. 

“ (.*ontributioiis from Boyce Thoin.son Jmtituie,** 
Vol. 9, No. 3. 

“ The .loiimnl of the Indian Botanical .Society, ** 
Vol. 18, No. 3. 

“The Journal of the Institute of Brewing,*' 
Vol. 40, Nea. 10 and 11. 

“ ('anadian Journal of Besearch.’* Vol. 2, No. 4. 

“ Theriiemicnl Age.’* Vol. 31, Nos. 799 to f 03. 

“Berichte ih^r Deutschen Ciienihchen Gissells 
chaft, ’* Vol. 07, No. 11. 

“ The t ■ainbriclge Bulletin,” No, 70, Nov, 1934. 

“The Experimental Station Record, *’ Vol. 71, 
Nos. 3 and 4. 

“ Educational India, ’* Vol. 1, No. o. 

“ Indian Forester, ” Vol. 00, No. 12. 

“ Forschungen und Portschritte, ** Jahrgang 10, 
i Nos. 30 and 32. 
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' ** Tho Journal of tlie OeoloKical, Mining and 
Meiallur^icnl Si)ci»>t-y of India, ** V'ol. 6, No. 3. 

“The Indian Tiado Heview,** Vol. 12, No. 70. 

“ llesoarch Pciblioations of the Punjab Irrigation 
Itrs^^arch Inslitiito”.— 

\t}\, 1, No. 4. Apiil lU.'iJi. An rrivostiffAtion of 
tlie riHc; of water t<able in the Chenab Canal 
area, I’linjab. 

Vol. 2, No. 0, February 1024. An In vest i oration 
of the flow of water in Klianki Weir and 
tlie )3re.<«siires on the Hoor. 

Vol. 2. No. 1. An .Analyam of the Utilizaiinn 
of Irrif^ation Water in Typical Punjab 
(?anala. 

Vol. 4, No. 1, February 102 J. A ('ravimoirh^l 
survey of the Siib-.Mtiivium of the .llielnm- 
(Oiormb-Ilavi-Doabs and its apirlication t-o 
pi oblenis of waterlouf^'ing. 

Vol. 4, No. 0, A simpio method for determining 
tlie reaction anti titration ciirvc.s of soils. 

Yol. 5, No. 2, .Taniiary 11)21. 2'hc TransiiiisHifm 
roelTicdents of water in natural silts. 

" Monthly Statistics of the Production of certain 
scdected Indii.otricH of fndia, ” August 11)24 
(Coveinnient of India PubliCiniinn). 

•• Conirnunicatioris from the Kamcrlingh Onnes 
Tjab.>ratoi’y of tlie Univnjrslty of Leiden,*’ 224-22S ; 
Vol. 2(i, Supplements Nos. 70-75. Noveinlicr 11)21 
to September 1022, Nos. 217-22S. 

*• Tlu< Assoriation of Spiicinl 1 /ibr.arie.'^ and Infor- 
mation liureaux: Keportof ibc Proceedings of tlie 
1 1th Conference,’* 
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“ Advance Proceedings of the Asiatic Society of 
Ilongal,** Vol. 1, No. 2, November 1024. 

Ileport of the Forest Ilesearcli Hoard for the 
year ending 2lHt Mai'ch J034 with Keportof tho 
Director of Forest ResiMii'cb,’* published by His 
Majesty’s Stationery OtTtco, 1024, 

Mathematics Student,*’ Vol. 1, 1022. 

“ MoVnoirs of tho Indian Meteorological Depart- 
ment,” Vol. 2il, Pt. 4, Discussion of Hesiilts of 
Sounding Hal loon Ascents at Poona and llydora- 
bad during t lie period October 1028 to December 
1021. 

“ Seri lit i MaMiomatica, ” No. 1, August 1024. 

“ Nature, ” Vol. 121, Nos 2390-2204. 

“ Natural History, ** November 1021. 

“ 2’lie .Iniirnal of Nutrition,’* Vol. 8, No. 4. 

“ Tho Journal of ( -heinical Physics,” Vol. 2, 
No. 11. 

“ Journal de Cliluiie Pliysiiiiie,” Tome 21, 
No. 8. 

Indian Journal of Physics,” Vol. 0, Pt. 1, 
Proceedings of the Indian Association for the 
Cultivation of Srii'nco,” V’ol. IS, Pt. I. 

“ Tin* K.T.S. Magazine,” Vol. I, No. 2, September 

1021. 

“Records of the Iridlin MiisL'iim, ” V^ol. 20, 
Pt. 2. 

“ The Review of Scientific Tristiuments,” Vol. 5, 
No. 10. 

‘•’Pile Indian Trade .Tournal, ” Vol. 115, Nos. 
1481-1185. 


Reviews. 


ACTUALITIKS SClKNTlFlQirKS ET InDUSHUEI.- 
bE8. No. 123. Los Surfaces Algobri(|ues 
non Kationcllcs do Gciiros Arithincthiue ct 
Geometrique Nuls. Hy Lueicn Godcaiix. 
Pp 33. Price .10 Frs. 

The conditions given by Knrifpies and 
Castednuovo for a given algebraic surface 
of order n to be rational arc (.1) The 
snriaees of order -3) passing (i— 1) times 
through (5vcry multiple curve of order i 
on the surface and (j— 2) times through 
every multiple point of order j should 
pass tliroiigli all the adjoint curves of 
tho sections of the surface on every plane 
of space; and (2) Surface.^ of order (2?t-8) 
passing (2/ -2) times tliroiigb every multiple 
eiirve of order /, and (2j 4) timcaS through 
every multiple point of order i do not exist. 
Now the condition (2) obviously includes tho 
following condition, vh., (3) The surfaces of 
order In- 4) passing (i— 1) times through 
every multiple curve of order i and (j--2) 
times through every multiple point of order 
j do not exist. 

This monograph deals with tho general 
construction and properties nt surfaces for 
which tho conditions (1) and (3) are satisfied 
and (2) is nut satisfied ; or in other words 


surfaces whose arithmetical and geometrical 
deiicieticies are ae^ro. Tlie first example of 
such a surface given by the authors men- 
tioned i^arlier is the rpiartie surface having 
the sides of a Icfrahcdroii as double lines. 
The first few pages of the book are devoted 
to a sketch of the elementary theory of 
algebraic surfaces and the reader is referred 
to the standard works of Severi and Pieard- 
Sirnart for details and further development. 
Next the determination of the deficiencies 
of higher orders of the various special 
surfaces in view is treatiid. It is shewn that 
the bigenre or tlie deiieieucy of the second 
order of the previously-mentioned surfaces 
is one. It is interesting to note that 
Knriques has proved that all surfaces whose 
arithmetical and geometrical deficiencies arc 
zero and whose bigenre is unity is birational- 
ly equivalent to this surface. Next we find 
the proofs of the existence and some 
properties of Oastelnuovo's surface, viz., a 
seventh degree surface having a triple line U 
and a double eonie r wliicli does not inter- 
sect K and which has three taciiodes A, B, C, 
whose ta(.modal planes pass through B. 
This surface also belongs to the species of 
surfaces in view. The monograph ends with 
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the general method of constructing such 
surfaces. One interesting example of such 
a surface given by the author is a seventh 
degree surface circumscribed to a tetrahedron 
liaving as tacnodal curves any four sides of 
the tetrahedron forming a skew quadrilate< 
ral. Tlie book presupposes on the part of 
the reader a good knowledge of the theory 
of algebraic surfaces. 

K. V. I. 


Klkmkntary Quantum Mrciianios. By 
U. W. Gurny. ((Jambridge University Press, 
1931; pp. 100). Price 8x. Od. net. 

Books on Quantum Mechanics can weU bo 
divided into three classes. Books like those 
of Dirac, Weyl and Neumann appeal to the 
mathematician and matlicmatical pliysicist, 
while tliose of Darwin and Tjindernann serve 
tlie layman. A third class typified by Pren- 
kcl's first volume and Mott’s outlines is 
intended for the consumption of tlie experi- 
mentalist. Tlie book before us definitely 
belongs to the last category and among 
books of this nature, it breaks now ground in 
its method of presentation. It is best dcscrib- 
(m 1 by altering its title to Ansehaulieh 
Queanturn Mechanics ” if smdi a medley of 
words were permissible. Tiie author very 
ingeniously carried out the programme of 
“ litting ” 0'patterns into potential boxes 
by means of a largo number of carefully 
thought out diagrams. The advantages of 
this graphical method have really been 
two-fold. It has not only been possible to 
explain the fundamental principles clearly, 
but space has been found to deal with a 
large number of important applications in a 
scini-quantitativo manner. As examples might 
bo cited the sections on diatomic molecules, 
valence bonds, electrons in crystals, insula- 
tors and conductors, excitation and ilissoeia- 
tion. More than to the experimentalist, 
this book will be found to be of value to the 
mathematician and will prove to him a sort 
of an oasis in the middle of the arid desert of 
quantum symbolism. 

There is a short mathematic<al appendix 
at the end, but it is doubtful if it will serve 
any useful purpose ; for no pliysicist, even an 
experimentalist, who does not know the 
mathematics contained in the appendix, is 
likely to bo benelited by the book. The 
author has, in our opinion, very wisely 
refrained from giving an account of the 
f>irac theory of the electron. 

Nothing need be eaid as regards the 


printing since it has been done at the 
Cambridge University Press. The price too 
is very reasonable. 

B. S. M. 

« * * 

Tiir Difprao'iton of X-Bays and Elec- 
TuoNs nv Amc)kpiiou8 Solids, Liquid.s and 
Gakrk. By J. .1. Bandall. (Chapman and 
Hall, xii } LMIO, 19.31.) Price 21s. 

The book under review is a welcome 
addition to the literature on the subject and 
a mere perusal of it will show that it will 
be one of the best works on that subject. 

Beginning with a brief survey and 
touching on the essential elementary princi- 
ples of X-Jtay crystallography, the author 
proceeds to deal with the Diffraction of 
X-Bays and Electrons by Gases and 
Vapours. Appropriately enough (.Chapter V 
has been dealt with in detail. Starting 
with the historical aspect of the problem 
of DilTraction of X-Uays (and Electrons) 
by Liquids ho gives the ditferent theories 
advanced by workers like Baman, Stewart, 
Prins and Debye. Next he discusses the 
expcrimelitnl iHisults obtained with both 
organic and inorganic liquids in the light of 
the above theories. The remaining chapters 
of the book are devoted to subjects like 
Some Important Examples of Amorphous 
and Microcrystalliiie Solids; ’Phe Structure 
of Organic Fibres; X-Kays, Electrons and 
Surface Slriicture; The Transition from 
Solid to Liquid ; Isotropic Melts. Finally 
at the end, the author has given tables 
of Atomic Scattering Factors for X-Rays, 
Tables of Atomic and Ionic Badii and 

Tables of the value of which is 

.r 

evident (o those working on this and allied 
subjects. 

Speaking about the development of the 
subjects dealt with by the author one is 
struck by the clear and logical treatment 
aided by the iK^companying set of beautiful 
photographs wiiich is a cliaractcristic feature 
of this book. The book supplies a long- 
folt need by workers on X-rays and electron 
diifraction since other treatises on X-rays 
and crystal structure make but a passing 
reference to buch problems as the exami- 
nation of amorplioiis solids, liquids, gases 
and surfaces by X-rays and electron 
ditTraction methods. A comprehensive 
bibliography is given at the end of each 
chapter which will be found of great use. 
We have pq hesitation whatever in 
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reooinmonding the book to advanood 
students of Physios and workers on X-Rays 

and Klectron Dilfraetion. 

* * * 

Bioghemioal and Allied Research in 
India in 1933. Society of Biological 
Gliomists (India), Indian Institute of 
Science, Bangalore. 

The volume under reference is the fourth 
annual publication issued by the Society 
and covers most of the work published 
during 1933. The present one dilTers from 
its predecessor in that a chapter on Agri- 
cultural Industries is included, while 
Gencial Microbiology is omitted. The total 
number of 238 references which arc abstract- 
ed in this pamphlet is sufficient testimony 
to the volume of work conducted in the 


different scientidc departments and in the 
various research institutions and colleges. 
Problems relating to agriculture and animal 
nutrition have naturally engaged the atten- 
tion of investigators and many of them still 
await solution. 

It will bo quite useful if the Cominittee of 
Publication preface the publication with 
a short critical review of the most outstand- 
ing contributions that liave been made 
during the year. There is no doubt that 
the value of the booklet will be greatly 
enhanced. 

The get-up of the book is neat and the 
Society has to bo congratulated on its 
efforts. It is probably an omission that the 
price of tho pamplilet is not staterl. 

V. I. 


Forthcoming Events. 


Indian Science Congress, 1935. 

Tilt* Twont y-Sofond Annual MtH*t.inpc will bt^held 
ill Calcutta frurii J.iniiai'V 2tid to 8Lh. 1035. Dr. 
.T. II. Hutton, D.So., r.l.B., I.O.S., F.A.S.B., 

l)«*piity C()iutiiissioiK*r, Xaga IIHIh, Kohima, 
Aasnm, will prosido. 

Society of Biological Chemists, India. 

January 5th, 1035, 3 p.ni. Annual Oi'nop.al 
Body Meeting at t'alciitta. 

Lucknow University, Faculty of Science. 
Special Lectures, Session 1934-35. 

Th«» followiiit' short (!nurs.?fl of Sporiiil Leciiiros 
have h;n*n org.inise i at the invitation of the [nter- 
Univei-sity Boai'd and in piir.^uarico of recent 
resolutions p.as.s(?d by Die Faculty of Sciencr? and 
the Academic (.^nincil of Lucknow University. 
While the main object is to proiimtc advanced 
study and re.4earc!i, it has been arranged that at 
least in some cases the introductory lecture in 


each course should present the more general and 
popular aspects of tlin subjoet, as far as possible 
in a non-tech iiical manner. It is thus iioped to 
stiniiihito tho interest of the educated public and 
of scientists working in relateil fields. 

Jan. 12, 13, 11, at 0-30 p.in. Biology Theatre. 

“ Ib'spiration in Plants.** By Mr. 11. P. Phow- 
dhiiry, Iiectui*erin Botany. 

Jan. H), 2 ), 21, at 0-3() p.iii. Chemistry Theatre. 
Lie.segarig Bings an 1 the Influimce of Media on 
their Forniatioii.** By Or. A. f’. (Jhatterji, 
Lecturer in l3iemistry.* 

.Ian. 20. 27, 2S, at <i-3() p.ni. Physics Theatre. 

“ Magnetism in relation to (Miemical Problems.” 
By Dr. K. N. Mathiir. L:{otiircr in Physics. 

Jan. 29, 30, 31, at 0-30 p.ni. Chemistry Theatre. 

“ Photiocheinica! Processes.** By Mr. P. H. Mac 
Mahon, Profe.ssor of Cliemistry. 

Feb. 2, 3, 4, at C-''0 p.ni. Biology Theatre. 
Saltation and Belated Phenomena in Fungi.*’ 
By Dr. S. \. D;i< Ciipta, Beider in Botany. 


Errata. 

Vol. IF, Xo. 12. pp. .Stiulk^a on Vol. .m, Xo. 5, p.ago 201, column 2, lino 5 

tlio I’ollcn Tubes.” from top, read 0-02 mg. for 0-2 mg. 

In Table .3, read 4-7, .5-2, .5-7, 6-2, 6-7, 

7-2, 7-7, 8-2, 8-7, 9-2, 

9-7 

fot II 52. 57. 02, «7, 72, 

77, 82, 87, 92, 97. 


2V22 -3t— PriiMd M Th. UmtiloR PnM, Unidm Ciljr. by T. Snbnmanl. Aiyw, SuiMnntcndut, rad P.bBai,d by 
B. N. SiMil, A.I.C., A,I.I.Sc., for tlM " Cumm Sdrac* ” Bond g( Sdlton, ladUn taattole «( Steu., HiMal Pw, B^ajilgn, 
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Planned Economy.* 

TN his recent vivacious volume, Seientifie 
^ Research and Social Needs, Prof. Julian 
Huxley has shown us the close linkage be- 
tween Science and Industry. The Industrial 
Eevolution of tlijB last century was the 
result of the application to industry of the 
scientific discoveries of the time, and since 
then there has been a continuous application 
of science to industry, on the mechanical as 
well as on the chemical side. There has been 
a remarkable spurt during the post-war 
period in the application of science to eco- 
nomic life, and we are now living through an 
Industrial Kevolution of far greater magni- 
tude and significance to humanity than the 
earlier one. It has been suggested that the 
problem of production has been at last 
solved, and it is now a question of appor- 
tioning work and leisure equitably among 
the members* of a community. The problems 
of Production which were tlio main concern 
of the Industrial West in the 10th century 
are now replaced by problems of Distribution. 

Before the community can attend to these 
problems, it is necessary to face another, mz,, 
the problem of adjusting the economic frame- 
work of society to the altered conditions. 
Science which liar airected the methods of 
industry and its scale has also indirectly 
influenced social policy. In the early lOth 
century, when mankind wanted to reap the 
fruits of the scientific discoveries, economic 
progress depended on removing the obsolete 
and vexatious shackles of Mercantilism and 
excessive State interference, and therefore 
Industry only wanted the Statute) stand out 
of its siinsliine. But side by side with increas- 
ed production and trade, the evils of unregu- 
lated Industrialism were making themselves 
felt, and interference of the iState with 
Industry to ameliorate the lot of the workers 
became imperative. For nearly a century 
State intervention was confined to the field 
of Distribution, without, however, aiTecting 
the structure of industry. The problem of 
wages and the relief of the unemployed 
were the chief questions that occupied the 
attention of economists and statesmen, but 
it is now realised, as has been pointed out 
by the Director of the International Labour 
Office, that the problem of wages has been 

• Planned Economy for India. By Sir M. 
Visvesvaraya, k.c.i.e.. ll.d., u.ec., m.i.m.e. 
Bangalore Press, Bangalore City, Mysore State, 
BriUsb India. Piice Bs. 6. 
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merged in the wider problem of the adapta- 
tion of Production to Consumption .... 
The regulation of labour conditions is no 
longer so much a matter of protecting the 
worker against abuse as a part of rational 
organisation of society.'’ The problem of 
the hour is to resolve the paradox of Poverty 
in the midst of Plenty. For, thp present 
economic depression and the widespread 
unemploynieiit in the World are all duo to 
the fact that we liave failed to adopt the 
organisation of industry to the now phase of 
mechanical progress which mankind has 
entered upon without fully realising its 
social and economic implications. The belief 
in the powers of selKadjustment of the 
economic machine has been smothered in 
the unlifting gloom of the last four years, 
and there is a growing feeling that the 
economic life of society must be subjected 
to conscious collective control. This is the 
meaning of the demand for Planned 
Fconomy. 

The (|uestion arises whether such conscious 
collective control should bo within the 
limits set by the present political frontiers, 
and the State in each country should plan 
for each as a separate unit, or whether there 
should not be some approach towards a World 
Plan. Tt is a platitude to say that the World 
has become one, and it has been argued that 
if the neotechnic economy of the present 
day is to survive, Industry must be organised 
on a World scale,, and that for two reasons: 
The first is that the immense advance in the 
last few years in the means of communica- 
tion has made physical barriers insignificant 
and political barriers irrelevant. In the 
second place, the geographical distribution 
of the rare earths and metals, which are 
of supreme significance for the new indus- 
trial order, basofl as it is on Floetriciiy, is 
such that no country can bo independent 
or self-suflieiont. The basis of the material 
elements in the new industry is neither 
national nor continental but planetary, and 
this is equally true of its technological and 
scientific heritage.”* Those facts making 
for what may be called a long period cliauge 
happen, however, to be held in check at the 
present moment by widespread Economic 
Nationalism with National self-suUlciency 
for its objective, which is sought to bo pro- 
moted by hindrances to various kinds of 
Internationa] Trade. 

Whether the Economic Organisation of 

' Mumford, Technics an^ Civiliaaiion^ 


the World is to be unitary, in the sense of a 
World Plan in which the interests of the 
parts are rigorously subordinated to those of 
humanity at large, or a federal one which 
takes the interests of the parts as the 
starting point and seeks to reconcile them in 
a common synthesis, both World Planning 
and Economic Nationalism have to take 
account of two tendencies. The first is a 
continuous rediietion of disparities between 
countries on the economic plane. With the 
development of automatic and semi-automa- 
tic machinery, it is certain that the range 
of industrial production will rapidly spread 
even in countries with no previous industrial 
experience, and it is on this ground that 
Mr. J. M. Keynes has supported a large 
measure of National self-sufHcicncy. 
Secondly, the basis of modern industry is 
Power, and the source of power has shifted 
in the last few years, and it has been 
argueil that the availability of water-power 
for proiliicing energy, finally, changes the 
potential distribution of modern industry 
throughout the planet, and . reduces the 
peculiar industrial dominance that Europe 
and the United Stales held under the 
coal-and-iroii regime. For Asia and South 
America are almost as well as emlowcd with 
water-power— over fifty million liorse-power 
each — as the oliler inilustrial regimes, and 
Africa has three times as much as either 
Europe or North America. Even within 
Europe and the United St ates a shifting of 
the industrial ct ntro of gravity is taking 
place : thus the leadership in hydro-electric 
power development has gone to Italy, 
France, Norway, Switzerland and Sweden 
in the order named, and a similar shift is 
taking place toward the two great social 
spinul mountain-systems of the United 
States. The coal measures are no longer 
the exclusive measures of industrial power.” I 
The combined operation of these two tenden- 
cies will bring about a radical change of 
distribution of the weight of production in 
the New Order, whether it be cosmopolitan 
or national in outlook. 

World. Planning, any more than Econo- 
mic Nationalism, will not bring peace but 
a sword, because the advanced countries 
will be reluctant to surrender their predo- 
minance and allow themselves to bo 
converted . into * derelict areas ’, while the 
backward countries will bo equally deter 
mined in their unwillingness to submit 

t Mumford, op. cii. 
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passively to a crystallisation of their present 
economie status. Hut the march of events 
cannot bo stayed. ** Great economic and 
social forces flow with ideal sweep over 
communities only half conscious of that 
which is befalling them. Wise statesmen 
are those who foresee what time is thus 
bringing and try to shape institutions, 
and to mould men’s thought and purpose 
in accordance with tlie change that is 
silently surrounding them ” (Morley). 
India, like other countries, is faced with 
this problem of reconstruction and adjust- 
ment, and it is her good fortune that a 
statesman of Sir M. Visvesvaraya's autho- 
rity and learning has given her loaders 
the fruits of his study, how best the 
interests of a backward country like India 
could be furthered under the cotnplox 
conditions of present-day civilisation 
Ilis work, Planned ICcotiomy for India, 
is indeed a tract for the times, but by no 
means a piece of hurried composition. 
It represents a slowly-biiilt-up philosopliy 
of life, as well as the results of a life-long 
study iind of strenuous endeavours to enlist 
the co-operation of Ills country-men in the 
task of economic regeneration of (heir 
country. 

His thesis may be brieily summarised : 
Economic progress is the pivot round which 
all other activities revolve, and the spread 
of the doctrine that poverty is a thing to 
be tolerated, is a great danger to guard 
against. At present an overwind ming pro- 
portion of the population in India is living 
below the poverty line. It is necessary 
that India should bo rescued from the 
double disability from whicdi she is sutTer- 
ing, mz., her chronic economic backward- 
ness, and the acute distress of the present 
moment as the result of the World Depres- 
sion. While Indian agriculture should 
certainly bo improved by the adoption 
of modern methods of scientilic agriculture, 
the centre of gravity of economic recon- 
struction lies in the sphere of Iiidustriali> 
sation. India needs that a larger propor- 
tion of her people should be occupied in 
industries, and her industrial life should 
avail itself of mechanisation and mass 
production methods. These vast changes 
can only bo brought about by the combi- 
nation of three things: Scientilic study 
of economic conditions with proper organisa- 
tion of statistics, and an economic survey ; 
creation of institutions, whoso purpose 
will be to study the economic life of the 


country ; and the formulation and opera- 
tion of a plan of development . 

In a Ueviow devoted to the advancement 
of Science like ours, it is necessary only 
to touch on what might bo called the 
scientilic framework of Sir M. Visvesvaraya’s 
thesis and the manner in which it flguros in 
his important work. There can bo no 
difference with Sir M. Visvesvaraya in his 
contention that economic activities are the 
basic condition of higher activities and that 
poverty is a thing not to be tolerated. 
There were stages in hiirnaii history when 
comfort and leisure were the portion of the 
few, and hard drudgery the lot of the many. 
The political centre of gravity has shifted to 
the masses, who will not tolerate this uneven 
division of good things in life, while modern 
science is a powerful ally of Democracy in 
its demand that povcily shall be abolished 
for all. If India is to maintain her teeming 
millions on anything like a decent level 
of existence, and what is more, if the 
country is not to become a matter of 
concern and a nuuiacc, to the rest of the 
World, it is necessary that the latest appli- 
cations of science to agriculture, industry 
and transport, should be fully utilised so 
that the volume of firodiuddon as well as the 
level of comfort may bo raisetL 

Science is extending its frontiers, and 
lields of knowledge lying on the margin, or 
beyond the margin, of scieiitinc study are 
being brought under cultivation. The life of 
society itself needs to bo brought under the 
inlluence of Science, and it is here that the 
students of Science are under a special 
obligation to Sir M. Visvesvaraya in his 
warm belief and vigorous insistence that the 
facts* and the operations of Indian 
economic life can and should be subjected 
to measurement and scdentillc analysis. 
Right through his work there is a refreshing 
appreciation of the value of statistics, and 
his powerful plea for their proper organisa- 
tion will surely receive the consideration 
that is its due. Measurement of social 
phenomena is yet in its infancy, and in no 
Held of social activities are, perhaps, the 
need for measurement, and the chances 

* Facts are the food of science : if wc are going 
to be Hcientiilc about human nature and human 
Rouicty, Instead of just trusting to blind social and 
economic forces (and see what a mess that blind 
trust has led us into !) let us begin by insisting on 
A proper supply of facts <is grist to the scientific 
mWU—Scientijic Research and Social Needs, by 
Julian Huxley. 
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of success, greater than in Economics. 
Economists for a long time were content with 
qualitative analysis, but in recent years 
there has been both a recognition of the 
need for, as well as a growth of, quantitative 
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measurement. Sir M. Visvesvaraya’s work 
is a gratifying indication to the World of 
Science that we in India are aware of recent 
developments in this important field of study. 

N. S. S. Ji. 


Some Recent Advances in Indian Geology."^ 
ByW. D. West, 

Geological Survey of India. 


3. The Geology of the Himalaya, t 
The Simla-Ciiakuata IIiLr^e. 

W E may now consider the second area 
within the Himalaya which lias of 
late received attention from the Geological 
Survey of India. In J925 G. E. Pilgrim 
and W. 1). West began a resurvoy of the 
country between Simla and Ohakrata, and 
wore later joined by J. B. Auden. This 
are^ had first received attention from IT. B. 
Mcdlicott so long ago as 18G0, and was 
subsequently the subject of several papers 
by K. D. Oldham and others. It was 
Medlicott, however, who laid the founda- 
tions of our knowledge of this part of the 
Himalaya. 

A feature of the geology of much of this 
country, which puzssled Medlicott and 
subsequent observers, is the occurrence of 
highly metamorphosed rocks, such as gar- 
netiferoiis mica-schists and amphibolites, 
resting on top of practically unaltered 
rocks, such as the Simla slates. According 
to Pilgrim and West, these rock groups are j 
not now in their original position relative ' 
to one another.-’ Detailed mapping and 
nietainorphic considerations have led them 
to conclude that the rnctamorphic rocks, 
which are really part of the belt of rocks 
forming tlie central axis of the Himalaya, 
have been forced southward for many miles 
along a nearly horizontal thrust plane, so 
as to lie now on top of the unaltered rocks. 
These rnetamorphic rocks, named the Jutogh 
series, are seen forming the upper part of 
the ridge on which Simla is built, the small 
hill station of Chail, and the greater part 
of the Chaur mountain south-east of Simla. 
At the two former localities they occur as 
true ‘ klippo *, since the effects of denuda- 
tion have leh them as isolated outliers 
capping ihe two hills. But the outcrop 

• Piiblishod wit h the porniisnioti of the Director, 
.(jcological Survey of (ndia. 

t Continued fnan previous i^ssuc, Curr. Sci.. 
1934,3, 231. 

Mem. Geol. Surv. Ind., 1028, S3. 


that forms the greater part of the Chaur 
mountain continues northwards along a 
high ridge, and so joins up directly with 
the main mass of crystalline schists and 
granites north of the Sutlej river. The 
Chaur outcrop is thus a direct southward 
extension of the rocks of the central axis 
of the Himalaya, and the way in which 
these metamorphosed rocks extend so far 
south as a nearly horizontal sheet, over- 
lying the less metamorphosed slate- lime- 
stone group of rocks, is one of ihe most 
striking features of the geology. In addi- 
tion to the major thrust plane along which 
the Jutogh series have travelled, there are 
other thrust planes in the rocks below, of 
which the Chail thrust is the most impor- 
tant. The crush phenomena found along 
the lino of this thrust afford evidence of 
considerable horizontal movement here also. 
It is possible that the oncoming of the 
uppermost Jutogh beds like a gigantic wave 
from the north, induced the formation of 
the underlying thrusts, the rocks being 
piled up one on top of the other as a result 
of great horizontal compression. 

Intruded into the Jutogh series there 
occurs the porphyritic gneissose biotite- 
granite which forms the upper part of the 
Chaur peak. This is the same rock as 
Htoliezka’s ‘ Central Gneiss ’, and is one of 
a long series of intrusions stretching from 
Garhwal to >!anga Parbat. According to 
Pilgrim and West, the foliation which is 
found locally in it was developed at the 
time of its intrusion. Around the granite 
there is a definite increase in the grade of 
metamorphism of the Jutogh series, produc- 
ing very coarse garnet- staurolite- schists, 
whilst kyanito is sometimes found. 

The underlying less metamorphosed rocks 
comprise a number of series which have 
boon given local names. These include the 
Chail, Simla, Jaunsar, Krol, Shall, Deoban 
and Tal series, together with the thin but 
important Blaiui beds, which arc now 
thought to be homotaxial with the Talchir 
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beds of Poninsular India, as first suggested 
by Oldham. The ago of tlie rest of the 
rocks is at present quite unknown, tliough 
certain doduotions may be made. These 
less metarnorpliosed rocks liavo been studied 
and mapped in detail by Auden along a 
narrow bolt of country lying immediately 
south-west of the country mapped by Pilgrim 
and West, extending in an E.-S.-K. dircM!- 
tion from Solon on tlio Kalka-Simla railway 
to tlic soiitliern part of the Chakrata dis- 
trict.-" it seems clear from his work that 
the rocks of this Xrol belt are a thrust 
mass of Jaunsar-Blaini-Krol-Tal rocks, 
resting on a fioor of Simla slates and 
Tertiary rocks, from which they are sepa- 
rated by tlie Krol tlirust, whicli is itself 
folded. The details of the structures are 
too complicated to allow of easy summary, 
but, broadly speaking, there are two thrust- 
bound syiiclines overturned towards the 
south, the northern syncline being brought 
on by llie Oiri thrust , and the southern by 
the Krol thrust. The latter is the more 
important of tlie two, separating the 
Tertiary rocks from tlie pre- Tertiary. Old- 
ham’s * Main Boundary Fault ’ comes still 
further to the south-west. Fast of Nahan 
the two latter thrusts meet, the Krol thrust 
appearing to overlap the other. Towards 
the soutli-east end of the belt the nortliern 
syncline opens out and includes a mass of 
Tal rocks, which overlie the Krol rocks 
uncon formably. It will be remembered 
that comminuted fossils have been found 
in tin*. Till rocks of the type locality in 
(iarhwal, but too damaged to be identified. 
In tlie southern portion of the Chakrata 
district, by and east of the Tons river, this 
belt of rocks is bounded on tlie north side 
by another thrust, the Tons thrust. As 
this thrust dips to the south and south->Yest, 
and as tlie Krol thrust on the south side 
of the belt dips northwards, it is suggested 
that the two thrusts are the same and join 
below, and that the great syncline of 
Jaunsar rocks, with overlying Krols and 
Tals, rests as a nappe on a folded thrust 
plane. 'Che component beds of the two 
synclines are much folded, but this folding 
is not regarded by Auden as of structural 
significance, but as due to the incompetent 
nature of the bods, 'riio two syncliues have 
behaved as units, which have moved 
en hloe. 

A point stressed by Auden is that too 


» Ree. OeoL Surv. Ind., 1031, 67, 357. 
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much emphasis has in the past boon laid 
on a single ^Main Boundary Fault’ as 
having borne the burden of the advance 
of the Himalaya, and in particular ho 
rejects Lake's simple explanation of moun- 
tain an^s, which has already been referred 
to. As Middlomiss showed long ago, in 
addition to Oldham’s ‘ Main Boundary 
Fault ’ there are several comparable faults 
within and bounding the Siwaliks on the 
one hand, and within and bounding the 
pre-Tertiary rocks on the other hand. Apd 
the more recent work on these latter rocks 
has only served to extend these observa- 
tions, and to emphasise the. importance of 
these other thriisfs. 

Am regards tjie time of intrusion of the 
gneissose granite which is found in the 
tiutogh series, and similar granites else- 
where, r.y., Lansdowne, Dudatoli, and the 
main mass of the Dhaoladhar range to 
beyond Dalhoiisie, which seems to be iden- 
tical with what Stoliezka called the * Cen- 
tral Gneiss ’, Bilgrim and West, wliile 
refraining from expressing any definite 
opinion except that it was probably pro- 
Chail in age and jinssibly Archaean, rejected 
McMahon’s view that the intrusion took 
place during the 'fertiary at the time of 
the upheaval of the Himalaya. xViiden has 
now gone further, and has put forward 
reasons for supposing the intrusion to have 
taken place towards the end of the Palam- 
zoic, suggesting that it occ.urred in connec- 
tion with certain crust movemenU which 
he thinks took place in pre-Tiifra-Krol 
times, along a line coincident with the lino 
of the old Aravalli iiiountains if continued 
north-eastwards from Delhi towards the 
Uinialaya. 'fhis recognition of an older 
structure subordinate to the main Kaino- 
zoic structure of the Himalaya in these 
hills may prove to be important, though 
it would be surprising not to find evidence 
of some such break, considering the import- 
ance of the break between the Dravidian 
and the Aryan in so many parts of India. 
The suggestion that it is an Aravalli struc- 
ture (based on the direction of minor folds 
in pre-Tn fra- Krol rocks, and the direction 
of orientation of phenocrysts in the Lans- 
downe granilv) must await the results of 
further observation. Nevertheless it has 
received considerable support from the 
gravity investigations of the Purvey of 
India, which suggest that there is an 
upward buckling of the floor of the 
Gangetic trough along a lino stretching 
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from Dellii towards Saharanpiir.-^ In an 
oarlior papor Audon diseiissod tho ago of 
certain Himalayan granites, and arrived at 
tentative conclusions based partly on such 
tectonic considerations.^* xVccording to 
him it seems dermito tliat some of the 
granites of the Central Himalaya and 
border ranges closer to tho Peninsula were 
intruded in pre-Triassic times, and belong 
to pre-llimalayan tectonics, though they 
are probably of more than one ago. Con- 
sidering very generally this question of the 
age of Ifirnalayan granites, it appears from 
recent roseandies that tho youngest type 
is a toiirmaline>granite, the intrusion of 
which must liavo taken place in very late 
Kainozoic times. Anotlier which is common 
in many parts of the Himalaya is a horn- 
blende-granite witli spheno and sometimes 
epidoto. Around Nanga Parbat and in 
Ladakh it has metamorphosed the Panjal 
trap, while a similar granite is posi-Greta- 
ceoiis in age in the Everest region.’'*'* Of 
probably older age is tlie porphyritic gneis- 
sose biotite-grauite, Htoliezka's ‘ Central 
Gneiss’, so frequently referred to above. 
It is definitely post-Dogra slate in ago, and, 
according to Wadia, is post-Carboniferous 
in tho Pir Panjal.^'* Finally, pebbles of older 
granites have been found in the Panjal 
Agglomerate, in the bre(!cia at the base of 
Middlemiss's Purple Slate series, and else- 
where. Tt is thus ch;ar that there are a 
number of granites in the Himalaya of 
different ages; but their relative import- 
ance, and the part that any of them may 
have played in the Kainozoic mountain 
building movements, or in the metainorph- 
ism of Palaeozoic sediments to crystalline 
schists, cannot at present be determined 
with certainty, and will have to await the 
detailed mapping of one complete section 
of the Himalaya. 

In discussing the motamorphisrn of tho 
rocks of the Krol belt, which is of a low 
epi typo, Auden suggests that the greater 
metamorphism displayed by the rocks in 
the Ghaur area further north-cast is due 
entirely to the intrusion of tlie Chaur 
.granite, and rather infers that had tliere 
been no granite then the rocks would have 
displayed no greater metamorphism than 

83 Geodetic liepori, 8 , Ti?. 

84 Rec, CJeoL Surv. I mi., 1033,86, 401. 

83 0^ , ciLt 1032, 66, 221 ; and Mem, (Jeol. Surv. 

/nd., 1007, 36, 183-184. 

83 Mem. Geol. Sure. Ind„ 1928, 51, 223. 


[January 1935 

the rocks of the Krol belt.^' His views arc 
based on a general consideration of the 
metainorphism displayed by tho rocks in 
tho Simla area, and in particular on a visit 
to Lansdowne and an inability while there 
to find any discordance separating tho 
garnetiferoiis schists surrounding the Lans- 
downo granite from tho less metamorphosed 
rocks further away. This is contrary to 
the opinion expressed by Pilgrim and West, 
who regiirded tho Jntogh series as an older 
sot of rocks which ovorywhero display a 
m<?so-grado of metamorpliism, locally inten- 
sified by the Chaur granite. They were 
impressed with the importance of the Jiitogh 
thrust, which has brought tho Jutogh rocks, 
together with the Chaur granite and its 
associated igneous rocks, into contact with 
rocks displaying only an <;pi-grade of 
metamorphism, or no metamorphism at all. 
They fully realised, however, tho possibility 
of tho Jutogh and Chail series both being 
older than the metamorpliism, which might 
have metamorphosed them to different 
grades before the thrusting brought them 
into juxtaposition. Tho matter is referred 
to <at some length here because it is a 
problem of prime importance. Leaving 
out of c.onsideration tlie evidence for the 
Jutogh thrust, it is really a problem of 
explaining how, on the assumption that 
there has been no thrusting, the uppermost 
rocks with a roughly horizontal disposition 
iiave come to lx*, intruded with granites, 
while the underlving rocks have escaped 
the intrusion. The presence of the Jutogh 
thrust between the two sets of rocks explains 
tho anomaly, but it is a solution which 
may have only a local application, and 
of course throws no light on tho relative 
ages of the rocks. In an unpublished 
report on traverses in Eastern Nepal, Auden 
has developed his point of view a stop 
further by definitely suggesting that the 
Haling series pass up by increasing Incta- 
morphism into Darjeeling gneiss, the latter 
consisting mostly of para-gneiss and schist. 
Ifere again the more metamorphosed rocks, 
with their accompanying ortho-gneiss and 
granite, overlie the less metamorphosed 
Dalings. Acconling to ' Auden tho two are 
the same, tho Dalings belonging to the 
chlorite zone of metamorphism and tho 
Darjeeling gneiss to the combined biotite- 
garnet zones. This question of the age or 
ages of the crystalline schists in the Hima- 


8r Rec, Oeol. Surv. Ind., 1934, 67, 406-419. 
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laya is full of difficulties and will possibly 
only be solved in an area where there is no 
extensive thrusting. The problem is an 
important one, and with it is bound up 
the question of the age of some of the 
granites. 

Some 10 miles north-west from Simla, 
in Mandi State, S. K. Itoy has noted folded 
dolomitic limestones, which lie suggests 
may be Krol in age, resting partly on 
Kainozoie rocks and partly on slate and 
volcanic rooks of pre-Kainozoic age."** Tie 
suggests tliat these limestones are * klippe ’ 
of older rock resting on younger rocks, 
their roots being found in Kulii some 10 to 
20 miles further east. 

As regards the age of the thrusting, 
Auden has pointed out that the Krol thrust 
near Kalsi brings the pre-Tertiary rocks to 
rest upon Kalians. The thrust must there- 
fore be of Upper Miocene or later age. As 
bearing upon this same question, interest- 
ing evidence has very recently been brought 
forward (but not yet published) by IT. M. 
Lahiri, * working between Nalagarh and 
Anandpur, that is along the edge of the 
foothills nearly due west of Simla. Over a 
distance of about one and a half miles 
Lahiri has found Dagshai beds (iSTiocone) 
resting liorizontally or with a slight south- 
westerly dip on the top of boulder conglo- 
merates belonging to the Older Alluvium 
(Pleistocene). It seems clear that the 
Dagshai bods must have been thrust over 
the younger boulder eouglomerates, and 
the thru.stiiig must have taken place in 
late Pleistocene or very recent times. 

One of the most remarkable features about 
these Simla series — ICrol series set of rocks 
is the complete absence of fossils in them, 
making it difficult to determine the age of 
tlie rocks. The ITlaini beds with their 
supposed glacial boiildm' bed may reasona- 
bly .be regarded as homotaxial wilii the 
Talchir boulder bed of Peninsular India, and 
therefore to be of Upper Carboniferous ago, 
though the point is nob beyond dispute. 
But beyond that little can be deduced. It 
may bo asked, how is it that while the thick 
series of sedimentary rocks on the Tibetan 
side of the central axis are fossiliferoiis, and 
include rocks ranging in age from the Cam- 
brian to the Eocene, the sodiineiil ary rocks 
on the southern side of the aitis are com- 
pletely unfossiliforouB, though they include 

** Quart. Journ. Oeol. Min, Met. Soc, Ind.^ 
1033, S, 131. 


rocks wliich must have been formed at the 
same time. The question is a difficult oue 
to answer, ft may bo due partly to the fact 
that many of the limestones of the 8imla 
area are dolomitised, during whicli process 
the fossils may have been destroyed. But 
there are many other rocks such as slates 
and shales, suitable for the preservation of 
fossils, which have undergone little or no 
alteration. Yet so far not even the trace 
of a fossil lias been found in the' pre- 
Tertiary rocks. I t is possible that during 
the long piiriod of time during which 
deposition was proceeding, the sea over 
the Simla area was separated from the 
northern sea or Tethys by high land 
over what is now tlie central axis of the 
Himalaya. And it may be that the physi- 
cal conditions of this southern sea were 
unfavourable to the presmico of abundant 
life. That this may liave been so is evident 
from the shallow water nature of many of 
the rocks, from the evidence which they 
provide of having been formed under 
unhealthy conditions, and from the fact that 
desert conditions may liave prevailed over 
the adjacent land areas, as suggested by 
Auden."' Between the Simla hills and Spiti 
tlicie occurs the broad belt of tlie crystal- 
line schists and gneisses forming the eeutral 
axis of the Himalaya, so that continuous 
mapping of the limestone- slate series from 
one area to the otlior is impossible. Alton- 
Hon, however, may bo draAvii to the fact 
that further north-west, to the south-east of 
Chnmba, judging from our scanty knowledge 
of the geology as ropresmited on tlie 32 miles 
to the inch geological map, this dividing 
belt of crystalline schists is for a short dis- 
tance very thin. It may be that we have 
in this locality the opportunity of corre- 
lating the uiimetamorphosed sedimentary 
rocks of the two bolts. Furtlior north-west, 
towards Kashmir, there o(?curs a mingling of 
these northern and southern seas, and fossils 
begin to appear. Rut t he exact age of the 
rocks in the Simla area will not certainly bo 
known until fossils have been found in them, 
or until continiions mapping has been 
completed b(3tween Simla and Kashmir or 
between Simla and the Cliamba to Spiti 
section. 

Comparison bkhvioen Simla and Kashmir. 

Comparing broadly the structure of this 
section of the Himalaya with the Kashmir 
area in the light of recent work, it seems 

3* Eec. Geol. Surv, Ind.^ 1020, 32, 108. 
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that the sedimentary rocks of the Krol belt 
correspond to Wadia’s autochthonous zone 
in Kashmir; while the Jutogh and Ohail 
series and the gnoissose-granite correspond 
to Wadia's nappe zone. Auden’s Krol 
thrust corresponds in position to Wadia’s 
Murrec thrust, and Pilgrim and West's 
Jutogh thrust (or possibly their Cliail 
thrust) to Wariia’s Panjal thrust. The 
chief difTorence between the two areas is 
that whereas in Kashmir several basins of 
fossiliferous sedimentary rocks are found 
resting in synclines on top of the Kashmir 
nappe, in the Simla hills-SpIti area nothing 
sirpilar is seen until one reaches Spiti on 
the north side of the central axis, ft is 
possible that such rocks once occurred 
further south than ti^piti but have since 
been denuded away or have been so meta- 
morphosed as to be now unrecognisable. 

Eastkiin TTtmalaya. 

Proceeding further south-east along the 
jrifinge, it has to be regrettc^l that little 
’Mvance has been made*, of recent years in 
our knowledge of the geology of this portion. 
So long ago as 1875 H. K. Mediicott publish- 
ed a note on the geology of Nepal, which 
was based on observations made during a 
journey along the main road to Khat- 
mandu, and from there north-west up to 
Nayakot.'^" During this journey Mediicott 
found in a limestone on the crest of tlio 
Ghandragiri pass ‘some small facets of 
spar having a central puncture, and which 
1 took to be crinoidal; but Dr. Waagen 
would not say positively that tliey were so ’. 
Quite recently both Suttou Bowman and 
Auden have procured better specimens 
from the same locality, and there is now no 
doubt about their being fossils. They have 
been examined by Lahiri, who has identified 
them as cystids together with the brachiopod 
orthis. The interest of this discovery will 
bo realised when it is remembered that this 
is the first discovery of cystids anywhere in 
the Himalayan area, these fossils having 
previously been found only in the Burma 
province. The rocks in which they occur 
.must therefore bo of Lower Palaiozoic ago, 
though it still remains to correlate them 
with rocks in adjacent tracts. 

As alreafly mentioned, Auden has made 
traverses recently in Eastern Nepal, As a 
result of this work lie has been able to 
-demonstrate with certainty the continuation 
westwards from Darjeeling of the Darjeeling 

»» Op. eit , 1875, S^ 08. 


gneiss and the Baling series. As noted 
above, he regards the two as belonging to the 
same series, but differently affected by 
metamorphism. Amongst the Tertiaiy rocks 
along the southern border of the hills he 
found Middle and Upper Siwaliks dipping 
northwards beneath Nahan or Lower Biwalik 
rocks. There must clearly be a thrust plane 
separating these two groups, while the 
Tertiary rocks as a whole are separated from 
the pre- Tertiary by another thrust, in a 
manner similar to that found in the Simla- 
Mussoorie area. 

Tiir Mount Evkkkst Area. 

In 1921 Dr. A. M. Heron accompanied the 
Mount Everest Eeconnaissance Expedition, 
and examined an area of over 8,000 square 
miles around the Ariin river and its tributa- 
ries, to the north and east of Everest.'*^ This 
is a continuation westwards of the country 
surveyed by Hayden in 1905-1. The area 
examined by Iloroii is divided by him into 
a northern or Tibetan zone, comprising a 
thick stuMcs of highly folded Jurassic rocks, 
containing narrow synclines of Cretaceous 
and Eoceme ; and a southern or Hiinalayan 
zone, in which Everest lies, consisting of 
foliated biotite-gneisses full of dykes and 
sills of tourmaline-granite and pegmatite. 
Between these two zones there lies an inter- 
mediate zone of metamorphosed sedimentary 
rocks, regarded by Heron as metamorphosed 
rocks of the Tibetan zone. These rocks have 
a northward dip, so that the gneisses pass 
upwards into the rnetamorphic rocks, and 
the latter upwards into the Jurassic rocks. 
The metamorphosed sedimentary rocks in- 
clude crystalline limestones, and actinolite- 
and epidoto- schists. Ascending northwards in 
the Succession the metamorphism decreases, 
and fossil Spirifer and Productus were found 
by Heron in the limestone. These rocks in 
turn pass up into the iinmctamorphosed 
Jurassic rocks. The rnetamorphic rocks are 
therefore regarded by Heron as Permian or 
Triassic in age. According to L. E. Wager, 
who accompanied the last Mount Everest 
expedition in 1933, these rnetamorphic rocks 
include an upper series of quartzites and 
shales containing a brachiopod fauna of 
probable Lower Permian age, underlain by 
a limestone about 2,000 foot thick, which 
forms the summit of Mount Everest, and 
which is probably either Permo-Oarboni- 
ferouB or Oarboniferous in age.*'^ This in 

31 Op . cil ., 1923,54^216. 

» JVaiure , 1933, 132, .876. ^ 
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turn is underlain by a pelitic series much and Hayden’s A Sketch' of the treoffrapHjf 
injected by granite. As regards the Darjeis- and Geology of the Tlimalaya Mmnlains 
ling district, Wager suggests that theDaling and Tibet, first published in’ 1908. In the 
series are the equivalent of the Everest new edition, published this year, the part 
politic series, while he agrees with the large- dealing with tlie geology has been brought 
scale inversion suggested by Mallet. up-to-date by T)r. A. M. Heron, and it should 

Before concluding this section reference be in the hands of every geologist interested 
must be made to a new edition of Btirrard in Indian geology. 


Cerebro-Spinal Meningitis. 

By Oapt. P. Ganguli, 

Additional Physician, Medical College, Calcutta. 


History. 

I N 1805, an epidemic of cerebro-spinal 
meningitis occurred in Geneva and 
Vicusseux was the first man to describe the 
disease. In 1806 and 1807, the disease 
was prevalent in the Prussian army. From 
1805 to 1880 it occurred in the United 
States of America and gradually spread from 
east to west. Franco was next attacked in 
1887 and the disease spent its force in 187 1. 
Prom 1851 to 1874, the disease occurred both 
in Europe and in America. From 1875 till 
now, the disease has spread throughout 
Europe and America and many 
Asia. 

The present Indian epide.mic started in 
the beginning of 1932 in Calcutta, when 
nearly 10 cases were admitted to the 
Calcutta M<‘.dical College Avithin a month. 
Subsequently all the cases wetre admitted to 
the Campbell Medical School. The disease 
continued in its sporailic form and has now 
spread throughout Northern India. 

Epinp:Mi()LO(SY. 

Children are more susceptible to 
the disease than adults. In the Danzig 
epidemic, 93 per cent, were under 5 years of 
age. In Calcutta, however, the disease is 
particularly prevalent amongst adults. 
Majority of the cases among children were 
of chronic character. 

Sex . — ^In Calcutta, more males were 
attacked than females. As fatigue, chill 
and overcrowding are predisposing factors, 
the adults are more liable to infection than 
others. The puniah system is responsible for 
keeping the women indoors. The incidence is 
therefore loss among the women. In certain 
cases, however, where women were exposed 
to overcrowding, the disease attacked them 
as well. 


^ Kmmple.~-\ fuiriHl.; caiue from a mofliissil to 
(^alciil.t.ik for tlin anti-rabic treatment of her son. 
She liad to attend the crowded out-door of the 
Piist^'ur Institute in the School of Tropical Medicine 
and Hyi;ieiie, and ten days after, sli.* contracted 
cerebro-spinal meningitis and died within three 
days of the attack. 

The congregation of individuals in meet- 
ings, cinema houses, markets, big railway 
stations, third class compartments, and such 
like are favourable to the ■ formation of 
multiple foci ami spread of the disease. In 
well-equipped jails, barracks and schools of 
Calcutta, however, no cases have been 
reported. One case was reported from 
Dumdum jail amongst detonues. According 
to Major Malaya not a single case has been 
reported from Mie Calcutta police, lines with 
a population of six thousand. 

The lowered vitality of the population 
owing to depressed economical condition 
must bo one of thc^ factors. Bad sanitary 
conditions of the Northern part of Calcutta 
was responsible for the larger incidence of 
the disease in tliat part of the city. The 
disease is not, however, highly contagious 
and is not spread by clothing. 

Ill the case of the European epi- 
demics, tlic incidence is usually very high in 
Avinter whereas in Calcutta, in 1932, the 
highest iucideiico was recorded in the months 
of April and Rfay. 20 per cent, of the cases 
gave history of exposure to mid-day sun. 

Mode of the spread of the disease . — Weigort 
found presence of purulent rhinitis in many 
cases of cerebro-spinal meningitis. The 
meningococci are also found in the nose 
of many hoaltliy persons, who are the 
carriers of the disease. The habit of many 
people to blow out the secretions of their 
nose indiscriminately in rooms and streets is 
responsible for the dissemination of 
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meningococci. During and preceding epi- 
demics, the career rate rises from 2 to 4 per 
cent, normal to 20 to 30 per cent. 

Route of Infection. — The route of infection 
is through the nasopharynx. The organism 
sets up rliinopharyngitis, then the meningo- 
cocci infect the meninges directly from the 
nose. Til is is the view held by Neltcr and 
Deterc (1911). Tlie otlier view is that it is 
a liauriatogenic infection. The meningo- 
cocci pass into the blood stream and are 
thereby carried to the meninges. This view 
is supported by the fact that in 25 per cent, 
of the cases, blood culture is positive. ItSsler, 
for example, n?ported that he recovered 
meningococci from tlio blood of 10 cases 
out of 41. Moreover, the organisms can bo 
cultured from petccliial spots just as R. 
typhoRUft can be recovered from roseolar 
rashes of the enteric fever. 

Bactkriology. 

It was in the year of 1887 that 
Wcichselbaum of Vienna first discovered the 
organism which on account of its intra- 
cellular character was named diplococci 
intracellularis meningitidis. That the 
organism was the cause of the disease was 
proved by the fact that Weichselbaum was 
able to cause the death of rabbits by 
subdural injection of the organisms into the 
skull and ho recovered the cocci from culture 
of cerebro-spinal fluid of experimentally 
infected rabbits. Intra-pleural and intra- 
thecal injections of the organisms caused 
death of guinea-pigs in 1 to 3 days. In dogs, 
subdural injections caused leptomeningitis 
with acute encephalitis and death occurred 
within 12 days. 

In 1905, Von Lingelsham produced the 
disease in monkeys. In 1907, Flexner 
made experiments with Macacm rhesus 
which died within 18 hours to 4 days 
preceded by general convulsions. In post- 
mortem examinations, leptomeningitis, 
encephalitis, abscesses, haemorrhages into 
pia-mater were found. 

Serological Clas8ificati<M. — The English 
workers recognise four types (1, If, ITT, IV) 
as serologically determined by Gordon. 
The Rockefeller Institute recognises two 
types as determined by Dopter, viz.^ meningo- 
cocci and parameningococci. Dopter further 
subdivided parameningococci in a, p and y 
varieties respectively. Nicolle, Debains 
and Jonan divided meiiingococcj into types 
A, E, tJ and D. These types were differen- 
tiated according to the predominance of 


different antigenic contents, viz., A, B, 0 
and D. In type I, A predominates. 
Similarly, in types 1 1, III and IV, B, 0 and 
D predominate. These antigenic contents 
are not equally balanced. This can bo 
illustrated by the following scheme : — 

Gordon’s 1 and 111 strains corrospond to Nicollo, 
Dcbain and Jonan’s typo A. 

Gordon’s II and IV strains corrospond to 
Nicolle, Dobatn and .lonan’s type H. 

D.i])tor’s inoningococciis corresponds to Nicollc, 
Debain and .Jonaii’s typo A. 

Dopter's p.aranieningococciis a corresponds to 
Nicolle, Dobain and .lonan’s type B. 

Dopter's paratnenitif^ococciis J3 corresponds to 
Nicolle, Debain and .Tonan's type B or O. 

Dopter’s paramcninf^ococciis y corresponds i-o 
Nicolle, Debain and Jorian's ty]>c I). 

Causes of Sporadic Occurrences. — Meningo- 
cocci carriers are not uncommon. The 
germs inhabit the nasopharynx. They are 
usually non-virulent in non-epidernie times 
but certain strains of the cocci are sufficiently 
virulent to attaek very young children who 
lack defensive forces and are susceptible. 
Hence wo have eerebro-spinal fever oeeiir- 
riiig sporadically amongst us. 

Morbid Anatomy. — The meninges are 
actually congested and iihro-pnrulent exu- 
dation collect between dura and pia mater. 
In acute cases, the whole cortex is covered 
with thick pus. The cord is also involved 
and covered with purulent exudate, which is 
distributed more in the dorsal and lumbar 
regions Mian the eervical regions. 

Microscopically, the exudate is full 
of polymorphouuelear colls, containing 
meningococci. These leucocytes are closely 
packed in fibrinous material. 

Diagnosis. 

Clinical Diagnosis. — Besides Keriiig’s and 
Brud&.’nisky’s signs, the disease can bo 
clinically diagnosed mainly by the sudden 
onset of fever, pnm, stiffness, rigidity and 
retraction of the muscles of the neck, pains 
in the back, orthotonus, tremor and head- 
ache. In severe cases, the patient becomes 
delirious and unconscious. In children, 
clonic spasms are frequent, and in a few 
adults, both clonic and tonic spasms are 
sometimes manifested. Herpes is common 
due to affection of the posterior ganglion. 
The pupils are usually contracted and some- 
times unequal. Strabismus is not un- 
common. 

Classification of the Disease. — (1) In the 
beginning of the epidemic, foudryant or 
malignant forms are common. There is 
sadden rise of temperature which, howeveri 
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is not very high, but malaise, lassitude, 
stupor, low condition, feeble pulse and such 
other symptoms all indicate the seriousness 
of the disease. There is usually the appear- 
ance of rash, petechial, purpuric and some- 
times this resembles the Malaccan smallpox. 
The patient quickly becomes unconscious 
and death occurs in 5 to hours. 

(2) The ordinary form has already been 
described. 

(3) In the clironic form, the fever is 
persistent for two to six months and is 
characterised by a series of ups and downs. 
In favourable cases the temperature gradually 
comes down, spasms become less and less 
manifest and consciousness returns. Various 
complications may, however, arise in this 
condition. They are hydrocephalus, abcess 
of the brain, pneumonia, pleurisy, peri- 
carditis, parotitis, polyarthritis, persistent 
headache and such like. 

(I) Some cases occur as abortive forms, 
in which the onset is like that of acute 
cerebro-spinal fever, but the symptoms 
suddenly subside and the patient recovers 
quickly. 

Other VarietieH of Ccrebro-Sjdnal Menin- 
gitis. — Besides meningococci whicli invade 
meninges in sporadic and epidemic forms, 
there are other organisms which may cause 
cerebro-spinal meningitis. Tiiey are pneumo- 
cocci, streptococci, tubercle bacilli, influenza 
bacilli, bacilli typhosus inclmling (para A 
and B), plague bacilli, virus of mumps and 
such others. 

The pneumoeorcal meningitis is invariably 
fatal. A few cases iiave recently been 
reported to have recovered after exhibition of 
Felton’s serum. It occurs more commonly 
in children than in adults. 

The streptococcal meningitis is usually an 
extension of septic infection from middle 
ear disease and perforated wounds of the 
skull. The streptococci are usually of 
hu)zuoly tic type. The disease is usually fatal. 

The iuhercnlar form is usually common in 
children and is practically always fatal. 

The influenza bacilli can cause meningitis. 
The bacilli arc found in long thread-like 
forms in cerebro-spinal fluid. They resemble 
Pfeiffer’s bacilli but differ in exhibiting a 
high pathogenicity, intra-peritonial injec- 
tion of these bacilli into guinea-pigs and 
rabbits is followed by purulent effusion into 
serous cavities. According to Bender, 
influenzal meningitis is fatal in 91 per cent, 
in children and 44 per cent, in adults. 


The meningitis which occur as complication 
of typhoid or paratyphoid fevers is fatal in 
50 per cent, of the cases. The cerebro-spinal 
fluid is clear or turbid but seldom purulent 
like that of meningococcal meningitis. 

Laboratory Diag^iosis. — The blood exami- 
nation shows polymorphonuclear leiicocytosis 
with increased stabkornige and younger 
forms. TriMtes of silbumin arc present in 
the urine. The most important method of 
laboratory diagnosis is the examination of 
cerebro-spinal fluid got from lumbar or 
cisternal puncture. The fluid is centrifuged 
and the sediment is spread over a slide, 
stainezl by Oranrs iodine and coiintorstained 
by c,arbolfuchsin. The meningococci are 
gram-negative diplococci usually found 
within the polymorphonuclear cells which 
are abundantly increased. In cerebro-spinal 
meningitis, the polynuclears predominate, 
in tubercular nuunngitis the lymphocytes arc 
most abundant. Tlie eoccal organisms are 
gram-positive in strepto(*.occal and pneumo- 
coccal meningitis. These gram-positive 
organisms can be easily dilTereiitiatcd by 
morphological appearances and their dis- 
position. The cerebrospinal fluid of tuber- 
cular meningitis shows reduction of both 
sugar and chlorides. The normal amount of 
sugar in cerebro-spinal fluid is 45 to 95 mg. 
and of chlorides is 721) to 751) mg. per 100 
e.c. fn tubercular meningitis, the estimation 
of chlorides is very important for prognostic 
purposes, especially in children. Ordinarily 
the amount of chlorides is reduced to G50 or 
080 mg. but in children 580 to 500 mg. 
may be rcacdicd. The globulin is increased 
even in early stages. 

For determining whether globulin is 
increased or not, either Boss Jonc’s test or 
Bandy's test may be done. In Boss .lone’s 
test a distinct white ring of globulin is 
formed at the junction of saturated solution 
of ammonium sulphate and cerebro-spinal 
fluid in a tost tube. In Tandy's test, if a drop 
of cerebro-spinal fluid is put in a saturated 
solution of carbolic acid, a smoke-like white 
cloud is formed instead of faint opalescence 
as with normal cerebro-spinal fluid. 

For final diagnosis of tubercular meningitis 
inoculation of guinea-pigs is confirmative. 

Vincent and Bellot's Precipitin Test , — Half 
a c.c. of autimeningocoGcal serum is added 
to 5 — 10 c.c. of cerebro-spinal fluid and 
kept ill an incubator at 37*^F. for 12 hours. A 
turbidity is developed if the patient is sufTer- 
ing froin cerebro-spinal meningitis. 
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This is tlio surest way of dia- 
gnosis. One c.e. of cerebro-spinal fluid is 
spread over two or three plates of ascitie 
agar or Gordon's trypagar. Colonies are 
formed within two days. The cocci are 
suspended in normal saline. A small 
quantity of tliis emulsion suspension is 
treated wiMi caeli typo scrum in water batli 
for 4 hours at 55^0. If agglutination occurs 
against a particular typo serum, the 
meningococci belongs to that group. 

Agglutination Tent of lUood Serum. — The 
test is positive only in 50 per cent, of cases. 
The agglutinins are not formed in markedly 
toxsomie cases. According to 8ymineris and 
Wilson, the serum of cerebro-spinal meningi- 
tis occasionally agglutinated /f. typhosus and 
B. coli even in high «lilutions. 

Naso- pharyngeal Culture. — The organisms 
live in the posterior nasopharynx. The 
smear should be collected with West’s swab, 
which is a bent wire applicator with a 
sterile cotton tip put within a bent glass 
tube, so that the cotton tip can be protruded 
or retracted at will. This tube is introduced 
into the nose and when it has passed the 
soft pal&te, the cotton swab is pushed out 
so as to get the material from the naso- 
pharynx and is at once smeared on ascitic or 
serum agar. The smear from the naso- 
pharyngeal region can also be examined on a 
glass slide but it has to be difl'cron Mated 
from micrococcus catarrhalis. The meningo- 
cocci are usually found within the i)oly- 
morphonuclear cells but tliey may be 
extracellular. They may be easily diil'eren- 
tiated after culture. 

Autolysis. — Occasionally, the cerebro-spinal 
fluid fs full of pus cells but no meningococci 
can be detected in them nor is the culture 
positive. In these cases, the meningococci 
have undergone autolysis. The streptococci 
and pneumococci do not undergo any such 
autolysis. Hence if the cerebro-spinal fluid 
contains abundance of pus cells, yet no 
mcniugoco(!ci, the casts is almost surely 
meningococcic meningitis. 

Prognosis and End Results. — During irrita- 
tive stages, the pupil remains contraettid and 
deep jerks becomts exaggerated. The dilata- 
tion of the pupils and disappearance of the 
jerks indicate impending death. Oedema of 
the lungs is always of bad prognosis. 

Prophyleixii.— The disease is notifiable. 
Gases shouhl be isolated at once. The con- 
tacts should have gargles of thymol solution 
or salt solution. The nasopharynx can be 
reaohed by means of intranasal sprays of 
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chloretone inhalent, mistol, hexyl resorcinol, 
or they can be applied by bent camel liair 
brush through the opening of tlie mouth. It 
has been found, however, that all these 
methods of local disinfection are valueless. 
Even prophylactic treatment with immune 
serum has not got any definite value. 

During an epidemic, 20 to .30 per cent, of 
healthy persons carry meningococci in their 
nasopharynx. In congregation and over- 
crowding, the infection may spread from 
carriers to healthy people. It is necessary to 
stop meetings, cinema and theatrical shows 
unless the houses are air-conditioned and 
adequately ventilated. In barracks and 
jails, systematic examination of nasopharynx 
sliould bo done and carriers isolated in a 
separate block. The spacings between cots 
should be increased and strict supervision of 
sanitary measures sliould be undtu'taken. 

V accination. — Vaccination is quickly 
followed by production of antibodies in the 
system and is certainly elTective so far as 
prophylaxis is concerned. The carriers do 
not usually get the disease. The medical 
practitioners, nurses and hospital attendants 
seldom get the disease. The English naval 
statistics indicate that the disease almost 
always develops in those who have previously 
shown negative cultures from nasopharyn- 
geal smears. This is an additional factor to 
support that carriers develop antibodies in 
their system to some extent, but they may 
get the disease if they are exposed to resist- 
ance reducing factors, like exposure to chill, 
cold, excessive fatigue and such like. These 
carriers are vastly more comnioti in winter 
than in summer. 

Tiikatmknt. 

The patient should be kept quiet; all 
causes of irritation should be removed. 
Special attention is to be directed against 
bed sores. 3?ho hair should be clipped or 
shaved; icebag should bo applied to the 
head. Water should be given freely. 

As tlie patient usually sulTcrs from con- 
stipation, 5 grains of calomel should bo 
given in .the evening followed by saline 
purge next morning. Later, daily enema 
of soap and water in which two tea spoonfuls 
of castor oil or an ounce of olive oil is 
mixed, should bo given. 

For severe headache, general pains and 
vomiting, morphia has been frequently 
used. It quietens the restlessness and 
irritability, relieves pain and vomiting and 
procures sleep. Dr. Koplik is, however, of 
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opinion that morphia is harmful. Every 
one is, liowover, agreed about the efficacy 
of lumbar puncture, which relieves headache 
by reducing the pressure on duramater. 
The elimination of toxins with cerebro-spinal 
fluid will cause subsidence of irritation of 
vomiting centre. If these symptoms are 
not relieved by lumbar puncture, chloral 
hydrate and bromide, ten grains each, 
should be tried before giving morphia. 

Hydropathy. — llot baths are very soothing, 
and,' if possible, should be given every 
3 hours. It will reduce the temperature and 
sometimes induces sleep. 

Serum Therapy. — Jochmann first intro- 
duced this treatment. In 1307 and 190S, 
Flexner and Jobling prepared sera from 
goat, liorse, rabbit and guinea-pig. Out of 
1,294 patients treated with serum, 891 
recovered and 100 died. The mortality was 
thus reduced from 71 to 30 per cent. The 
earlier the serum was given, the better 
was the result. The ioucocyte.s which 
increased to about forty thousand, fell to 
normal within a week after serum treatment. 
Pus cells became fewer ami the cerebro- 
spinal fluid became less turbid. Another 
striking feature was that the complications 
were htssened by serum therapy. The usual 
complications in those epidemics were 
iridocyclitis, panophthalmitis, deafness due 
to internal ear disease, pleurisy, pericarditis, 
endocarditis, arthropathies, iii.sanity and 
others. 

The mode of preparation of serum varied 
in dilTerent countries. There is no labo- 
ratory method by wliic.h therapeutic power 
may be correctly determined, filonie rely 
on compliment fixation test, some on opsonin 
content, some on protective power, (lordon 
relies on antUendotoxic power. Riviere and 
Roux proposed a precipitin test. 

The failure of serum in many hands is 
due to preparation from different strains. 
In the year 1932, out of 43 patients admitted 
into the Medical College Hospitals, Calcutta, 
only three survived although everyone was 
treated with foreign brand seriiiii. A great 
majority of those cases were foudryant or 
malignant forms ; no impression was mani- 
fested by exhibition of those sera. It was 
understood that the failure was due to sera 
obtained from different strains of American 
and European meningococci. Failing to 
get any good result from foreign brand sera 
1 sent some cultures and corebro-spinal fluids 
of my patients to Dr. B. B. Sen of Bengal 
Immunity Co., requesting him to find out 


the type of meningococci and also to 
prepare the serum from the local strains 
isolated from my patients. He brought 
materials not only from me but also from 
the Campbell Hospital, Calcutta, where 
special accommodation for treating mcmingi- 
tis cases was subser|U(mtly created. Out of 25 
samph^s collected by him, one contained 
streptococci and another pneumococci ; from 
the rest eleven strains of meningococci wore 
isolated. Mine were found to correspond to 
Gordon’s type IV and two to type II. That 
is tiO say, at the beginning of t.he year 19.32, 
the prevailing organism of the epidemic 
were of Gordon's TI and IV types, which 
were the same, as Nicol*, Debaun and Jonan’s 
jS-type or Dopter’s parameningococcus a-ty pe. 
Mext year, research workers of the Bengal 
Chemical Works took up the investigation. 
Out of 150 samples of cerebro-.spinai fluid, 120 
showed meningococci. It was found that 
in none of the samples type TI or IV were 
detected. All of them showed either 
Gordon’s type I or type HI which were the 
same as Dopter's typical meningococci and 
Nicol's, Debaun’s and Jonan’s type A. It is, 
therefore, evident that the types may vary 
indifferent epidemics in the same place in 
different years. 

Ill the latter part of the year 1932, several 
more cases wore treaterl by me. In all of them 
locally manufactured sera wore used. The 
result was very satisfactory, as 5 of them 
recovered, and 2 died, giving a mortality 
of 39 per cent. In the year 1933, the results 
were still more satisfactory. 15 cases were 
treated wit h sera manufactured in Calcutta, 
both intmther^ally and intravenously and no 
less than 13 survived and the mortality was 
11 -3 per cent. All these patients also receiv- 
ed Sidieriiig's urotropin, intravenously 
every day as a routine, measure. 

Dose of Semm.~-T\\v^ quantity of serum to 
be given intrathecally varies in different in- 
dividuals and depends on how much corebro- 
spinal fluid is withdrawn. On no ac- 
count serum should be introduced in quantity 
larger than the amount taken up. Some- 
times, the cerebro-spinal tliiid comes out 
under great pressure and even after 100 c.c. 
have passed out, the rate of flow still re- 
mains over OOdrops per minute. In these cases 
it has been advised to draw out fluid in two 
or three instalments of 60 c.c. each, and 
give intrathecally 20 c.c. of the serum. On 
the other hand, Stitt recommends that the 
cerebro-spinal fluid should be drained out 
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till 4 or 5 drops come out in a minute. Per- 
sonally I have not seen any untoward result 
by draining up large quantities of cerebro* 
spinal fluid. In my cases when the rate of 
flow becomes less than 30 per minute, 1 
raise the head and the sliouldcrs a little, 
with the result that it flows out more quickly 
and then once the rate flow goes down below 
30, it quickly comes down to 9 or 10 per 
minute, when no more fluid i.s allowed to 
come out. 20 to 30 c.c. of serum is then 
introduced slowly with the head brought 
down to level position. After this, the head 
and the shoulders are kept low, and the 
pelves raised. At the same time GO to 80 c.c. of 
serum is given intravenously. The intra- 
venous medication is more urgently indicated 
if meningococci are found in blood culture. 
In 1918 Herrie recommended this combined 
method of medication. The total amount 
of serum for every individual was an 
average 103 e.c. intrathecally and 400-000 
c.c. intravenously. In Ilerrie’s experience 
the mortality where serum was given 
intrathecally was 31 percent, but by com- 
bined intravenous and intratliocal methods 
the mortality was 11*8 only. My own 
experience was entirely corroborative of 
Herrie's. 

Cisternal Houle, — Tii some cases, where 
there was arrest of clinical improvement due 
to the impairment of communication between 
ventricular and spinal fluids, cisternal punc- 
ture was done and serum introduced by 
this route. Lenkowicz found that the 
spinal fluid became thick owing to the 
increase of protein contents, lie found that 
communication of ventricular and spinal 
fluid was arrested when the protein contents 
of spinal fluid becomes more than 5 times 
that of ventricular fluid. In such cases, 
where lumber route gives a dry puncture, 
cisternal puncture should be done. Vast 
numbers of cases were treated by this route 
in the Campbell Medical 18chool of Calcutta 
with success. 

Serum Meningitis, — In two cases, patients 
were seen to relapse after 10 or 12 days of 
apparent improvement and became delirious 
comatose again. The temperatures, which 


wore normal, shot up again to 101° or 102°. 
Both these cases complained of joint pains 
and itching sensations all over their bodies. 
This led me to suspect scrum meningitis in 
which urticaria is generally present. But 
the dark complexion of these patients per- 
haps masked these appearances in their skin. 
Injection of adrenalin and calcium gluconate 
quickly restored the temperature to normal 
and the patients gradually recovered. 

In cases of doubt, lumber puncture should 
be done. In serum meningitis, the fluid is 
usually clear and the poly-morphons cells do 
not show meningococci. There is increased 
albumen but glucose is not diminished as in 
tubercular meningitis whicli shows a relapse 
of those bad signs after apparent improve- 
ment. 

Value of Vaeaines, — There is no doubt that 
those cases which show tendency to become 
chronic are quickly beneiited by exhibition 
of vaccine. The antibodies are rapidly deve- 
loped. Taylor is of opinion, however, that 
the antibodies do not p«a8S into the cerebro- 
spinal fluid. 

Value of Eexamin. — Osier recommends 30 
to 50 grains of hexamin daily as prophylactic 
measure. In all my cases, urotropine was 
given as a routine measure, both per os 
and intravenously. Dr. B. Banerjee of 
Howrah got excellent results with cylotro- 
pino in flve cases. 

Value of Mercurochrome,’~-0*\ per cent, 
solution of inerciirochrome was tried intra- 
thecally with doubtiul results. 

Com plications, — Respiratory disturbances 
may appear in some cases, which are best 
treated with Tr. Bphedra or adrenalin. 
In a few cases arthropathies develop for 
which serum may be injected into the joints. 
I would strongly recommend vaccine in 
these cases. 

Conclusions, — (L) Besides general hygienic 
measures, prophylaxis by means of vacxnne 
may be attempted. 

(2) Serum should be given both intrathe- 
cally and intravenously. 

(3) Local brands of serum are strongly 
recommended. 
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Obituary. 

Pnrf. Willem dc Sitter (1872-1934). 


W E regret to record the deatli of Prof. 

Willem de Sitter, one of the leading 
astronoinera of the present time. ITe was 
born on the Otli May 1872, prosecuted liis 
University studies at Groningen and worked 
in the astronomical laboratory there till 
Later lie was appointed Professor of Astro- 
nomy at Leyden, a famous place for its old 
astronomical laboratory and then became the 
director of the laboratory in the year 1918. 
In tlie years 1917-1918 he contributed three 
papers to the Monthly Noiweft of the Royal 
Astronomical Society expounding the tlien 
now theory of gravitation and introducing 
his conception of the Universe, the ^^de 


Sitter Universe His researchers were the 
nuclei of further work in cosmology but ho 
was the man who discovered a universe and 
forgot about it For about ten years after, 
he devoted himself to Ihe reorganisation of 
the laboratory at Leyden, fri 1931, he was 
invited lo deliver the Lowell lectures on 
“Cosmology ** at Boston. 

His last paper was “On the foundations of 
the theory of relativity, with special refer- 
ence to the expanding universe published 
in the last November issue of Proo. Kon. 
Akad. WeL Ho died on November 19 and 
in him the astronomical world has lost an 
eminent scientist. 


Science and Crime. 


rpiIB prospect of a reorganisation of the 
^ police force lends point to the necessity, 
emphasised by Mr. H. T. F. Ehodes in a 
recent paper before the International Faculty 
of Bciences, for a strengthening of the 
scientific branch of the criminal investigation 
department. Criminals are becoming more 
and more trained scientists, with a know- 
ledge of many of the things that can be 
or have been discovered by research, and 
crime detection therefore tends to become 
increasingly a matter of chemical and physi- 
cal analysis. Tliere is no reason why a body 
of chemists and physicists attached to the 
police and permanently engaged in police 
work should not become so expert as to 
rival the legendary Sherlock Holmes in the 
ingenuity of their methods. In the provinces 
as well as the Metropolis there is an 
increasing recognition of the need for 
scientific methods; for example, since Mr. 
Rhodes road his paper, we notice that the 
latest scientific appliances for the prevention 
and detection of crime have been included 
in the equipment of the new police head- 
quarters at Newcastlc-on-Tyne. 


The chemist is a professional detective 
in his daily work, and in the realm of crim'o 
detection ho may be relied upon to apply 
himself to his investigations with the same 
impartiality as he displays iu his own 
laboratory. There is no need to divide the 
“technical police” into two departments, 
one for the prosecution and one for the 
defence, as has beem suggested in some 
quarters, for the whole department, like 
the police force itself, should be quite 
capable of sifting the evidence without fear 
or favour and submitting it to the tribunal 
which has to decide the issue. All that is 
necessary is to ensure that the scientific 
police are recruited with the utmost care. 
The personnel must not be chosen from the 
young and inexperienced but from those 
who have achieved some eminence in 
scientihe investigation. We commend this 
aspect of the matter to the attention of the 
official bodies, the Institute of Chemistry, 
the Institute of Physics and the British 
Association of Chemists. 
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Letters to 

Seismometric Study of the North Bihar 
Earthquake of January IS, 1934 
and its Aftershocks. 

In a note on “ The Koeal Region of the 
North Jiihar Earthquake of .lanuary 15, 
1934”, published in the last May issue 
of Current Science,' it was pointed out 

v> — •» — 

that the phases P, P, and S, S, S were 
identifiable on the records of the Indian 
seismic stations lying within an epicentral 


the Editor. 

distant stations as Bombay ( A —1610 kms.)* 
Medan (A =2877 kms.), Batavia (A— 4255 
knis.) and Ainboina (A =^5617 kms.). As 
far as tlie present writer is aware the phase 
P has not been detected on the seismograms 
of any previous earthquake shocks at epi- 
central distances greater than 1000 kms. If 
the author’s reading of the seismograms of 
the groat North Bihar Earthquake is coiTect, 
the observation of P to a distance of at 
least about 6000 kms. would bo an 



Fig. 1. Jan. 15, 1934. 

Jilpicentre: Lat. 26”2«'N., Umi'. 80“ 12'E. 

Origin Time: 8i' 43“ 10» (O.M.T.) (»?P). 


distance of about 1000 kms. Since then it j useful addition to the existing knowledge 
has been possible to obtain and study the ! of the time-distance curve of this seismic 
original seismograms of some Indian stations ; phase. Another interesting feature of the 
and also photostat copies of records from . seismograms of the great shock is that 
the neighbouring extra-Indian stations , the incidence of the primary wave with 
within a distance of 6000 kms. U may be I dednite big impetus (iP) was preceded by 
of interest to note that the phase P appears : emergent small tremors (eP) of a few seconds’ 
to be identifiable on the seismograms of such duration. The phases eP and iP are seen 

; clearly on all the available records. This 

^ Curr. 8ei., 1034, 2, 419. j character of the P-incidence has also been 
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noted independently in the tabulations of 
the shock by such distant stations as llong- 
kongi Nanking and Kear. The duration of 
the fore-running tremors (eP) is within 0 to 
8 seconds at different stations, and may bo 
regarded as constant at all distances. This 
seismographic observation may be explained 
by supposing that tlic major failunt whicli 
led to the great shock was preceded by a 
minor failure by about 6 to 8 seconds. The 
epicentral region of the great shock of 
January 16 is located near Lat. N. and 
Long. 86*2*’ E. with origin time of oP as 8 h. 
43 m. 16 s. G.M.T. The time-distance curves 
*X' *x* 

of tlie phases P, P, P, S, S, S of the great 
shock of January 16 are given in Fig. .1. 
Similar curves have also been obtained for 
the aftershocks of January 10 and 19 (Figs. 
2 and 3). The average velocities (a) of tiic 






Fig. 2. Jan. 16, 1934. 

Kpicenire: 20° 12'N., 85° 18'E. 

Origin Time: r)9™23s. (P). 

three longitudinal waves and those (jS) of the 
three distortions! waves calculated n’oin the 
seismic data of the North Bihar shocks arc : 

aXllP" jSxJO’* 


(C.G.^) (C.G.S.) 
Upper layer (Granitic) 5-23 (P) 3 -IT (S) 
Intermediate layer ^ « 

(Basaltic) 6-24 (P) 3-72(8) 
Lower layer (Ultra-basic) 7-78 (P' 4*26 (8) 


The bulk-modulus K con-esponding to the 
above velocities sire : 

K/P-:(tt“-.-j;5") X 10''"C.G.S. 
Upper layer .. 14-0 

Intoriiiediatc layer .. 20‘5 

Lower layer .. 30*3 

These values of bulk-modulus when compar- 
ed with the hiboratory determinations of 



Fig. 3. Jan. 19, 1934. 

Kplvenire: 20° 12'N., 85° 3rt'E. 

Origin Thnc: l.Sli50ni2». (P). 

elastic constants of Obsidian, Granite, 
Dioritc, Rassilts, Diinito, etc., at probable 
temperatures and pressures at the difterent 
Isiyers may throw some light on the consti- 
tutioir of the outer crust of the caith in 
Bihar. An extrapohition of the time- 

distsinee curves of P, P, P, S, 8, 8 to the 
origin show that tlie apparent delay in start 
. * 
of P with respect to 8 is 3*3 sees., that of P 

with respect to P is 1*5 secs., and that of 

P with respect to P is 3 secs. From the fore- 
going data the focal depth of the North 
Bihar shocks is calculated'^ to be about 13 
kms. The. thickness of the upper layer is 
estimated to be 13-7 kms., and that of the 
intermediate layer as 22*2 kms. The focal 
dcptli and the thickness of the upper layer 
suggest that the major failure leading to the 

* Thr. Earthy by Jeffreys, pp. 101-102. 

® Loc. ciL, pp. 07-98. 
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diaastronsearthquako of January 15 occurred 
near the boundary of the upper and inter- 
mediate layer of the earth's crust. A 
detailed seismoinotric study of the North 
Bihar sliocks will bo publrshed elsewhere. 

S. C. Boy. 

Golaba Observatory, 

Bombay, 

December aiS, 


Renoflavin and Vitamin 

SiNCK wo obtained renoflavin from ox-kidney 
extracts,’ we have been examining its vita- 
min Bjj-poteney by observing its growth- 
promoting elTeet, at dilt'erent stages of 
purification of the flavin, on rats maintained 
on a Vitamin B "-deficient diet, supple- 
mented by a preparation of vitamins R, and 
B.,, obtained from yeast according to Peters* 
method. Tt hsis been found that fairly 
coucentratod fractions of the pigment are 
unable to promote good growth oven in 
doses considerably larger than the ofTcctive 
dose, reported by Kuhn. Tn the quest of a 
possible missing factor we have found that 
the rate of growth could be very appreciably 
enhanced by supplementing relatively small 
doses of the flavin concentrates with the 
filtrate, left after .adsorption of the ox-kidney 
extract with Puller's earth, which we had 
previously hCcated at plf 9-0 for half an 
hour in an autoclave at one atmosphere 
pressure in order to destroy traces of vita- 
mins Rp R^ and the flavin. This would 
indicate an apparent complexity of what is 
regarded as vitamin R^ and would show 
that one of the factors involved, other than 
the flavin, is a relatively heat- and alkali- 
stable substance. 

R. C. CrUHA. 

11. G. RlSWAS. 

Rioehemical Laboratory, 

Bengal Gliemieal & Pharmaceutical 
Works, Ltd., Calcutta, 

November 19:i4. 

The Occurrence of lace ten in India. 

So far only one species of IsfeifH (J. 
coromandeUna ij.) lias been reported to be 
•found in India. Tt grows very commonly 
on the Coromandel Coast ; l^son collected 
it from ^ladras and Kashyap from near 
Seven Pagodas (Madras), as has been record- 
ed by PfeilTer.'* Another place from where 

^ (*ir»a and ITisw.'is, Vurr, Sri, 1034. 2, 474. 

* Pfeiffer, N. R., ‘'MorioircHpli of the iHiclaceas,** 
Ann, Misa, Hot, (/nrd,, 10^2, 9. 


it has been collected is Serampore in Bengal 
and that was by Griffith, as stated by 
Prain.^ Kkambaram and Venkatanathan^ 
have also referred to only these two places. 
It would, then^fore, bo of some interest to 
record that the writer collected a species of 
the plant on the 14th October, 1930, from a 
shallow pond about a mile or so away from 
the licn<arcs Hindu University grounds. 
Subsequently more places were found where 
it grow. Collections have been made from 
time to time from various localities, and it 
has been ascertained that this plant grows 
very abundantly within a radius of ten 
miles or so from this University. 

The Benares species resembles Z. coroman- 
delina in practically all respects except that 
the former has got the preponderauco of 
four-lobed stocks which character lias been 
described by Pfeiffer to be a rarity. 

Y, Riiauadwaja. 

Department of Botany, 

Benares Hindu University, 

December i, 1934, 

A Preliminary Note on the Occurrence of Liane 

Type of Structure in the Stem and Root of 
Thylucospermum mpifragrum, Schrenk. 

Thylacospermum ruplfragrumn Schrenk. is a 
plant of the elevated and arid regions of 
Western Tibet and is characterised by an 
extremely compact cusliion habit. Its 
young stems and roots possess the usual 
structure characteristic of dicotylodoiis ; 
the primary organisation and early secon- 
dary growth are of the normal type — the 
normal or primary cambium developing 
bast on its outside and wood on its inside 
in a uniform manner. During later stages 
of dc^^elopment of both the stem and root 
some cells of wood parenchyma assume 
mcrislcrnatic activity and so constitute 
strips of secondary c.ainbiuin on the inside 
of the normal vascular cylinder. The 
secondary cambial strips develop xylern 
on the sidr3 fsicing the xylem formed from 
the primary cambium and phloem on the 
side removed from it. Sooner or later 
vascular tissue resulting from tlie activity 
of the different strips becomes distinct from 
the original vascular tissue by crushing the 

•'* Pmin, I)., “The Vc^^tation of the Districts of 
TTnahly— riowrali and the 24-Pergiiniiahfl,’' /fee. 
Hot. SurtJ, Ind.f 1008, 3 . 

^ Kkambaram, T., and Vonkaianathan, T. N.» 
*‘8tudic8 on lawies coromandeUna L.,*’ Joum, Ind, 
Bol, 8oc„ 1033, 12. 
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surrounding cells. Thus internal vascular 
strands carrying on their independent 
growth are dilTerentiatcsd. With the con- 
tinued growth of the axis and without the 
cessation of the activity of the normal 
cainbiiini more and more strips of secondary 
cambium appear in the rest of the xyleni 
formed from the primary and secondaiy 
cariibiiims. The continued growth of the 
wood parenchyma ultimately splits the 
vascular cylinder into numerous irregular 
strands in a manner similar to that found 
in many Hanes, e.g., Bauhinia, etc. This 
type of structure is generally considered 
to be correlated with the habit of Hanes, 
but here it is found in just a reverse type of 
plant — a species with a very stunted stem. 

riUKAKii Chandra Josiii. 

Botany Department, 

University of the Punjab, 

Lahore, 

January 

A Note on the Occurrence of a Smut on 
Two Indian SelagincUas. 

Thk occurrence of a fungous disease on the 
Peteridophytes is a comparatively rare 
phenomenon. Fn Oclobor, 19.S2, we collected 
two species of SfdagineUnf chryaoeaulm iSpr. 
and N. Hirysoirhizoft Spr., from Bajpur and 
Mussoorie respectively. On an examination 
of the material we found the presence of 
dark brown irregular patches on the leaves 
and sterns of both the species. The fungus 
was at once identified as one of the Ustila- 
ginales, but there was some difliculty in the 
generic determination. On referring to the 
previous literature on the subject we found 
that Mr. T. 0. >1. Singh' had alrea<ly report- 
ed the occurrence of a species of Enhjloma (f ) 
on S, chrypocauloHy the material of which had 
been collected by Dr. B. Sahni while on his 
way back from Mussoorie to the Plains. 
From an examination of some of this 
material, kindly sent to us by Prof. Sahni, 
wo think that the two forms are identical. 
The identification of the genus is still a 
matter of some doubt and will probably 
remain so till the spores have been germi- 
nated, but judging from the sorus and spore 
morphology it bears greater resemblance to 
Melanotamium than to Entylomn. One of 
the dilTercnces mentioned between the two 

^ SinRh, T. 0. N., “ A note on the occiirnmcc 
^ a smut on StlatiinelH chrysocaulos," New 
PhytoU, 1030 , 29 , 201 - 206 . 


genera is the presence of highly coloured to 
brownish spores in Entyloma^ while those of 
Melanotoinium are of a distinctly darker 
shade." As reported by Bingh, hyphse are 
not of frequent occurrence, but in our 
material (some of w'hich had younger sori) 
we often came across the more or loss finger- 
like haustoria present in the cells of the 
host. 

In conclusion, we wish to offer our sincere 
thanks to Dr. M. tF. Butler, of the Imperial 
Mycological Institute, Kew, for having 
given us the benefit of his advice with regard 
to the idertilication of the fungus. 

P. MAllESnWAUI. 

VlSIIWAMKHAR PUttl. 

Agra Pol lege, 

Agia, 

Of Cumber 27^ Hh'i-/., 

A Virescent- White Mutation in Rice. 

In the (‘arly strain of Kolamba, K 79, a 
seedling with whiter leaves was discovered 
last season. As the seedling displayed 
unique appearance it was potted off and 
reared carefully. Periodic examination of 
the growth of the seedling showed that the 
new leaves were invariably devoid of chloro- 
phyll presenting whitish ajipearancc, but 
very gradually changing to greenish colour, 
the colour developing from tip downward. 
The se<MlHng was normal in fertility. 

During the current season about 100 seed- 
lings of the white mutant were raised and all 
of them were like the original plant. In 
due course a number of seedlings of the 
mutant and the normal parent strain were 
transplanted in the field for agronomic com- 
parison. The results are as below : 

Me.'in No. of day.s Mean height of 

('haract(*r to flower from plants 

sowinj* cm. 

K 79 .. 00-96±0*.S0 118*58±l-28 

Mutant 95-68^0.62 82.25 ±2-90 


Mh.iii Panicle No. of Mean yield 
“ ^ length cm. tillers per plant gm. 


K79 .. 28-75±0.32 S-SSfO-lS l0.04±0-76 
Mutant .. 19-46±0-78 2.50±0.25 2.61±0-34 


3 Clonionts and Shear, The Genera of Fungi^ 
New York, 1031. 
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\’^It will bo soon that t\\e virosoent- white 
ptlants are inferior to 1C 79 in panicle length, 
bejght, number of tillers and in yield, al- 
ilM>ugh they are late by about live days. 
Tlio dilTeronces in all cases are highly signi- 
ficant., The slow growth of the virescent- 
white plants is due to very slow rate of 
clilorophyll formation. Colour metric readings 
show that the mutant plants have about 
66 per cent, chlorophyll compared to 
K7&. 


[January 1935 

The writer is not aware of any previous 
report of this typo of chlorophyll mutation 
in rice, although albino, yellow and striped 
chlorophyll mutations have been reported. 

The new type has been crossed with the 
parent K 79 to determine the mode of 
inheritance. 

B. S. Kadam. 

Bice Breeding Station, 

Karjat, Kolaba, 

November 1934. 


On the Increase of Mutation Frequency following Inter>Specific 
Hybridization in Nicotiam. 

By Prof. Dontcho KostolT, 

Imlilule of Ocneliesj Academy of Sciences of U.S.S.R.j Leningrad. 


T 1I.R liybrids produced between Nicoliana 
Sandcriv (n-- 9) with certain other far 
relatcfl Nicotiana species often formed some 
white stripes in the flowers. K very year 
for the last eight years I raised N. Saiukne 
with various llower colours (whitish, pink, 
red, and the Bke, of the various intensities 
of red- violet colours), and have seen this 
species growing in many ganlens, but 
only tlireo times have I seen the kind of 
siripiiigs as those observed in some of its 
Pi hybrids. 

The red llowering N. Tabacus var. sangui- 
new (/ 1 -- 21 ) behaves in some crosses like 
N. Sandene. It has blood-red flowers. 

Tn the crosses of tlie red flowering 
N. Sanderw and N. Tahacum with the 
white flowering species [iV. aiaia (a=— 9), 
sylvcslris 12), N. suaveolens 
N. norliflora (n -12), N. Tahacum alba 
(n -21), etc. I and with greenish-yellowish 
flowering ones ruslica (w---2l), N. pani- 
culata (« — 12), N. Langsdorffii (n--9), N. 
glauca (« -.121], red behaves like a domi- 
nant, in some combinations, however, 
incomplete dominance occurs too. 

The stripings that appear on I he F, 
hybrids usually affect single flowers. They 
appear with oiie or moie than one while 
stripe on the rf»d or pink background, or 
•with pink stripes on a red background. 
The size of the affected aieas vary very 
greatly. The largest white area 1 found 
was aboiil J sq. cm. covering about 1/6 of 
the whole corolla (five petals), while the 
smallest ones represent only a small group 
of several cells. ^Sometimes we found red 
spats or stripes (reverse mutations) in the 


region of the white ones. Some flowers 
have only one stripe, while others have 
more than sixty (Pig. 1). TJie more detailed 
observations made on several hybrids arc 


Fig. 1. 

Striped flowers froi ' a hybrid N. nocliflora X 
iV. Sand'.' rite. 

summarised in Table I. Other hybrids are 
not studied in detail. 

It should be mentioned hero that 
N. Sa'^derw plants arc often heterozygous 
and some of the P, hybrids, where Sanderw 
participates, differ to a certain extent. 
Different genotypes of N. Sanderw do not 
show the same degree of variegations. The 
most striking results were produced in some 
of the crosses between N. norliflora (from 
the Harvard University, syn. N. Cavanilesii) 
and red flowering N. Satiihfrw. Drawings of 
two extreme types are given in Pig. 1. We 
have the impression that the older hybrids 
have many more striped flowers, and the 
affected areas are much greater in the older 
hybrhls than in the younger ones. 

The stripings of the hybrid N. Tahacum 
var. sanguinew x N. alata (white flowering) 
usually represent pink stripes on the red 
(reddish) background. But it was found 
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Presidential Address. 

By J. II. Hutton, 0 . 1 . 13 ., M.A., u.sc., 

F.A.S.B., I.C.S. 

[The preliiriinary portion of tlin Hddri!S.«4 is 
devoted to a recital of the history of tlie Aciulerny 
moviHnont which led to the formation of the 
(lommittoo by the Indian Heietice Congn*ss and. 
the siibsoqiiont ilcvolopments, ending in an exhor- 
tation to the f'ongress members to Accept the 
ropoit of the (Vimmittco for the formation of the 
National Institute of Scienc€*s of India. Dr. 
Hutton then proceeds to give an account of the 
social .and anthropological pndileiiis arising H'om 
the t-ensiis Report of India for 19!U.] 

T NHlVRIt realised, nor eame near to reali- 
^ Ration of the vast iiehl that tliere is in 
India for the orj^anised elTorts of science 
until the Census of 1931 put me into a 
position in wliieh 1 could hardly overlook 
it. The iirst essentials of soi'iolo^y are 
tiecuraio statistics, and most of tiie few 
statistics available in India are obtained by 
crude methods and give results wliieh are 
insutrieiently exact. We know for instance 
that the population has incroasod but we 
can only guess at the causes ; we cannot in 
India as a whole bo certain of where or 
when the inercaso took place beyond locat- 
ing it over a period of 10 years. In Madras 
alone was the registration of birtlis and 
deaths siifliciently accurate for the popula- 
tion of 1931 to be determined approximately 
before the ooiintiiig took place, and even 
then we cannot be sure that that accuracy 
was not an accident. How far the variation 
of fecundity in dilTercnt paits of India is 
due to environment, heredity or social 
customs we have no means of knowing, 
since detailed local studies are wanting. 
Mr. Porter in Bengal has embodied in his 
Census Report for that province an interest- 
ing speculation on the future giowth of the 
population of Bengal ; but tlie figures on 
whicli it is based being limited to seven 
enumerations are not enough to warrant our 
taking it as more than a speculation. Even 
so it leads us at once to the urgent need of 
a greater application of science to matters 
of rural economy. It is probably true 
enough that improved methods of agriculture 
can so incuease production that the popula- 
tion of this country is not an immediate 
danger of outstripping its potential food 
supply. But T say potential advisedly. It 
is very clear that in other respects the 
position is serious. The vast majority of 
India’s population live an agricultural life 
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not only by force of circumstances but by 
deliberate proferonce and under their existing 
conditions of ignorance and of absence of 
capital, tlie population attempting to live 
by agriculture is likely to become, if it has 
not already done so, much too iiu morons for 
the land to support. The subdivision of 
holdings which are insufficient to maintain 
their owners, must tend to reduce tlie econo- 
mic output from their laud while the 
increase of cultivators and in particular of 
landless agricultural labourers calls for an 
increasingly liigh return from the land. In 
limited areas and to a limited extent some 
relief is alTordcd by seasonal industries 
(such as cotton in Central India) which 
enable the agricultural population to add to 
the income derived from land ; in otlier areas 
cottage industries give similar assistance, 
but the extent of tlieso reliefs is entirely 
inadequate to the need, and there is an 
obvious call for a groat extension of part- 
time industries in which the cultivator can 
find employment when ho is not required on 
his fields. To give one instance, it is prob- 
able, if not certain, that the application of 
scientific methods of breeding, feeding and 
selection could double the outturn of silk in 
India without any increase in the number of 
cocoons, and could at the same time enor- 
mously improve the quality of the silk. 
Indeed, for at least one Assam tribe the 
silkworm provides not only clothing but an 
article of food, as the pupa is much relished 
and reserved as a delicacy for favoured 
guests. But without seeking to popularise 
this use of the silkworm, the extension of 
silk producing, on scientifically improved 
methods, as a cottage industry might make 
India easily the premier silk-producing 
country in the world. 

Farther, although at present there may 
actually be enough food in (quantity to 
prevent the great majority of cultivators 
from going hungry, it is becoming increas- 
ingly apparent that their diet is very often 
extremely badly arranged. A very great 
deal of the disease in India is deficiency 
disease due more to a badly chosen diet than 
to actual scarcity of foodstulTs. This point 
is well brought out, for instance, in Mr. 
Yeatts* Census lieport on Madras where he 
emphasises the researches of »Sir R. 
McCarrison on the causes of blindness in 
India indutating that the widespread preva- 
lence of keratomalacliia is due to a diet 
deficient in fat-soluble vitamins. It is likely 
also that leprosy, to take another instance, 
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is encouraged by deficiency diets. Sir John 
Megaw again, in his paper on Population 
and Health in India, tells us that in India, 
although three meals daily is more common 
than two, hnalnntrition due to unsuitable 
diet is the rule rather than the exception 
Here then is one practical task for doctors 
and licaltli officers: that of prescribing a 
suitable diet within the means of the very 
poor conformable to the local products 
available in the neighbourhood. An example 
of what can be done in this way may be seen 
in Mr. Miikerjea's Report on the Census 
of Baroda, 1931, where Dr. F. P. Antia and 
Mr. F. S. Kale give a food survey of the 
principal castes in the State. I \irould at 
this point put in a word of warning against 
those enthusiasts for reform and improve- 
ment whose zeal is greater than their 
knowledge. It is perhaps partly because the 
results of intemperance are so obvious and 
easily appreciated that the advocates of 
temperance are apt to be fanatic extremists, 
though I have known some who tempted one 
at times to recall Samuel Butler's caustic 
comment on the Puritans who 'compound 
for sins tliey are inclined to by damning 
those they have no mind to My point is 
that Iiome breweel beers form a very impor- 
tant element in the diet of the more 
primitive tribes and castes of tliis country. 
Not only does the very moderate aTnount of 
alcohol in these brews supply for certain 
purposes the want of sugar which in many of 
their onvironmontf' they cannot obtain, but 
the recent researches of Col. Chopra on 
vitamins have shown that the homo brewed 
beers of India contain many very valuable 
vitamins, and there is consequently a serious 
danger that propaganda or legislation 
diroetbJ to the suppression of tlie use of 
these liquids may result in the spread of 
deficiency diseases, and add one more tally 
to the lamentable tale of damage done 
by well-meaning but ill-informed tampering 
with customs that are disapproved by the 
reformer but are in fact useful adaptations to 
environment on the part of the ones to 
be reformed. 

Unfortunately, however, it is not only rural 
economy which calls for the aid of the 
scientists, though the rural call is the more 
urgent, not only because there are moro 
than eight countrymen for every single 
townsman in India, but because the rural 
population is infinitely the more conservative 
and therefore in much greater need of that 
'new outlook on life’, the necessity of 
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which is admirably emphasised by Sir John 
Megaw, in the paper which I have already 
cited, with a telling quotation from the 
concluding eliaptcr of the Keport of the 
Eoyal Oonimission on Agrioultiire. Such a 
now outlook is easier for the townsman to 
acquire, for in exchanging a rural for an 
urban life he comes into daily contact with 
new ideas and new ways of living. Un- 
fortunately, these ways of living are in some 
respects no improvement on the old. The 
Indian village, at any rate in northern, 
western, central and parts of southern 
India, often on a constricted site which 
cannot be expandc^d on account of the need 
of land for agriculture, is apt to be congest- 
ed to a highly insanitary degree : but in 
towns this condition is often incredibly 
accentuated, and while 26% of Bombay's 
1,161,380 inhabitants live under conditions 
of the grossest overcrowding, 74% of that 
population live in one-roomc<l tenements at 
more than 4 persons per room. Buildings 
of one storey predominate in Indian towns, 
which makes the iigurcs of congestion, 
when the population for a given area is com- 
pared with congested population in (Ireat 
Britain, Jippejir lower than tliey really are, 
but wln.^re, as in Oawnpore, tenement build- 
ings are used, the congestion is almost 
incredible. One chak of the Anwarganj 
ward of Oawnpore c*.ontains a density of 
780,560 persons to the Sfjuare mile, a (igure 
untouched by the worst of the metropolitan 
boroughs of London. Obviously there is a 
need for scientific planning in the outlay 
and growth of all developing urban areas 
if a repetition of this sort of scandal is to 
be avoided. It was a matter of consider- 
able surprise to me to find that in many 
parts of India the existence of a town with 
a large and concentrated population was 
regarded as an occasion for pri<le and com- 
placency. A large town appears much 
rather to mo as a souive of fear and repul- 
sion. It is true that the works of such men 
as Sir llaymond Unwin have shown that 
there is no need for this, but nevertheless 
such parts of India as Assam, Malabar and 
Bastern Bengal, where any close concentra 
tion of population is the exception, appear to 
be the more fortunate for that, and India has 
a wonderful opportunity of profiting by the 
experience of Britain and avoiding, by 
careful and scientific planning while her 
industries are still in their infancy, any 
further concentration of industrial popu- 
laition in congested areas. 
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I have referred to these points of rural 
economy of diet and of town planning 
merely as instances of matters in which 
science may suid should be utilised and 
directed for the benefit of the community ; 
there must b (3 many more wliicli will no 
iloubt be discussed by the various sections 
of this Congress, much more fruitfully than 
by me. There are, however, certain aspects 
of my own special subject to which I pro- 
pose now to direct your attention. India 
olTcrs a vast field to anthropologists and 
opportunities such as exist nowhere else 
ill the world, forming as she does a veritable 
museum of living physical types, of social 
organisations, cultures and religious beliefs. 
From the point of view of physical anthro- 
pology there is a vast amount of work to bo 
done. India contains in forms that are 
anatomically distinguishable elements de- 
rived direct from the negrito races which 
constitute probably the oldest type of 
human being anywhere surviving. These 
elements are no rloubt few and rare, limited 
to the Andamanese, rapidly alas becoming 
extinct, and to one or two of the remoter 
jungle tribes of the south of India. Simi- 
larly there are to bo found survivals of that 
other eastern negroid race, the Melanesian. 
These survivals are more einily to bo traced 
in culture than in anatomy, and it is not 
unlikely that the typical appearance of the 
Melanesian race itself is the result of hy- 
bridisntion. Nevertheless evidence is to be 
found of affinity in physique between some 
of tlie Assam hill tribes and the rtaces of 
Papua and New Guinea, and it is probable 
that such affinities occur again in some 
otiicr parts of India. On the other hand, 
the physical type which Col. Sewell has 
conveniently labelled Proto-Australoid is 
widespread in India and Burma. This race 
possibly represents an early branch of the 
brown race of the south-east Mediterranean 
which migrated eastwards at a very early 
date and has been modified by environment 
to proiluce a markedly ditTerent type. On 
the other hand, it may bo connected with 
some of the recent finds in Pah-stine, which 
t^iir Arthur Keith appears to regard as related 
to surviving types of man. These views are 
not necessarily mutually exclusive. Tiiis 
race is represented most strongly in the 
lower castes and in some of the aboriginal 
tribes particularly of southern India. These 
races have been followed by others whose 
order of coining is more difficult to deter- 
mine. One race of invaders, probably 
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likewise moving from north-west to south- 
east, must have brought in the Mon and 
Munda languages and possibly the keeping 
of sheep. Like their predecessors they seem 
to have formed definite connections over- 
seas and fo have moved on from India to 
Indonesia as the succeeding races did after- 
ward. It was perliaps after their coming 
that the Parmean or Mongoloid races began 
to come down from the north-east, parti- 
cularly in eastern India and Burma, but 
whether they ever penetrated far into India 
except at a much later date is doubtful. 
There is a suggestion of tlie Mongoloid 
about iniiny tribes, in the Madras Agency 
Tracts, for instance, but it is not clear that 
this element did not come in from the east 
by sea together with the returning wave of 
speakers of Mon languages which certainly 
came back from the east westwards into 
Assam. In 1930 Mr. J. P. Mills and myself 
published in the Journal of the an 

account of some stone funerary urns fount! 
in the North Cachar Hills, which were then, 
as far as we could ascertain, unique. sHince 
that date groups of very similar urns, 
used for an obviously identical purpose, 
have been discovered by Mdllo.Colani of the 
liCole Fran^aiso d’Kxtreme-Orient in Tonkin 
in Indo-Ghina, so that the Khasi-Synteng 
group in Assam can now be connected with 
the Far East eulturally as well as linguisti- 
cally. 

And hero is a point at whicli the geolo- 
gists can help us. I have suggested else- 
where that a wave of immigration into India 
from cast or south was caused by the 
subsidence of the mass of the Indian Archi- 
pelago. There are traditions among the 
hill tribes of Assam, Burma, Eastern India 
and the islands themselves which seem to 
mo to point to a great volcanic cataclysm 
and a submergence of land under the sea 
which drove them to escape into the liills 
and ultimately to migrate; Messrs. Peake 
and Floure, in that admirable series The 
Corridors of Time, have pointed out that if 
the coast lino of .the Indian Archipelago be 
extended to the hundred fathom line a 
^reat land mass appears wiiich very nearly 
joins the Asiatic continent to Australia, 
and that some such reconstruction is neces- 
sary to account for the early occupation 
by man of the Australian continent ; Molen- 
graaff and Weber in their work on the 
Zoology of Indonesia have pointed out that 
the distribution of the species of freshwater 
fish in the islands suggests land continuity 


up to a comparatively recent date. The 
suggestion I made of the migration of 
certain tribes as the result of a volcanic 
upheaval and submergence mot with quite 
definite disapproval at the hands of the 
geographers to whom I propounded it last 
year In Ijondon, but since then I notice that 
Corbett and Pendlebiiry in their work on the 
Butterflies of the Malay Peninsula have been 
led independently to a precisely similar 
conclusion to that reached by Molengraaff 
and Weber when working on the fish ; I 
think I am justified therefore in stirring 
up the geologists to re-exainino the possi- 
bility of the subsidence of Indonesia after 
its occupation by man, and at what is, 
geologically speaking, a recent date. 

Whatever the provenance of the Mongoloid 
element in India, however, its physical 
influence appears to have been very small, 
and the main bulk of India’s population 
would appear to bo of Moditerraiioaii origin, 
and It is possible to show much evidence 
for a continuity at a very ancient date 
of both race and culture from soiitli-eastcrn 
Europe through Asia Minor, Hyria, Meso- 
potamia and Iran to India. Into this 
population brachycephalic elements have 
entered probably coining botli in the form 
of an admixture with the civilised Mediter- 
ranean and also in the form of a definite 
brachycephalic migration which has affected 
certain areas in India, of which Bengal 
is one, very much more strongly than 
others. It is possi>do that this latter bra- 
chycephalic element brought in the Pisacha 
or Dardic branch of the Aryan language, 
a purer form of which followed with the 
dolichocephalic Aryan invasion of about 
1500 B.O. This dilhcnlt question I have 
discusstHl at greater length elsewhere, and 
I do not pretend to regard the position 
advanced as conclusively proved and estab- 
lished. What I do urge is that the 
question of race in India is one which 
calls for very careful and detailed examina- 
tion by trained anthropologists on the 
lines recently adopted by Dr. Gulia of the 
Zoological .Purvey and those workers who 
have been assisting him. The method of 
working by the coefficient of racial likeness 
is laborious and involves an amount of 
mathematical calculation which is more 
laborious even than the taking of the 
measurements, but results of permanent 
value cannot be obtained without the initial 
labour and this should be extended to ail 
parts of India and to every tribe and caste. 
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It should also be supplemented by a cor- 
responding analysis of the blood groups 
of such castes, since it is possible, if not 
probable, that these may give no less 
important indications of relationsliip than 
anthropometrieal measurements. You have 
in India in tlie caste system a most valuable 
opening for approach which is denied to 
other countries where racial mixtures have 
gone on in a far more promiscuous way 
than they have in India. I do not suggest 
of course that caste is any necessary 
criterion of race. 1 feel certain that it is 
not, but it has divided up the population 
into endogamous groups which must have 
very greatly retarded and restricted the 
extent of miscegenation, and investigation 
is urgently called for before that system 
begins to break down under modern condi- 
tions. Meanwhile that same system ailords 
opportunities for the study of liuman gene- 
tics not found elsewhere; it also opens up 
an approach to the study of the elTects of 
environment on physique, since if castes 
which can be shown to have had a com- 
mon origin and to liave kept their strain 
pure but which arc now domiciled in 
dilTereiit parts of the peninsula are found 
to dilTer physically, the dilTerences may 
bo examined to see how far they can be 
traced to climatic or to other environmental 
causes. 

In prehistoric andiauilogy there arc any 
number of sites awaiting excavation, anil 
it seems higlily probable from finds that 
have been made in Uihar that the Moheii 
jodaro civilisation extended not only to 
the Indus valley but to the valleys of the, 
Jamuna and the Ganges as well. We do 
not yet know the meaning of the ideographs 
used by the people of the Mohenjodaro 
civilisation, nor wliat was tlie language 
used. It seems likely that it was a Dra- 
vidian tongue, but it might conceivably 
have been a Munda one. A mere reference 
to Munda is enough to remind one that our 
serious lack of knowledge of the distribu- 
tion of this language shows how great is 
the necessity of linguistic research in 
southern India. Sir George Grierson’s 
groat work on the languages of India did 
not include the province of Madras, and 
we have no knowledge whatsoever of 
whether any trace of the Munda or Mon 
linguistic family exists south of the Goda- 
vari river or not. I suspect myself that 
such traces will be found in the uplands of 
Mysore, but that is a pure guess. An 


extension of the linguistic survey to the 
whole of south India is urgently needed ; 
meanwhile we cannot tell whether the 
Munda speakers ever penetrated to the 
south or not, nor what trace.s, if any, 
survive of any of the languages that must 
have preceded Dra vidian there. Hut we 
ought not to be content with mere linguis- 
tics. There is a branch of research in 
which so far as 1 know very little indeed 
has been done in Indii, but which if 
taken up comparatively is likely to lead to 
valuable results. I refer to the symbolism 
of dreams. 8uch work as has been done 
on this subject in Miiropc tends to show 
that the symbols of dreams are of universal 
application. Thus to dream of the loss of 
a tooth foretells the death of a relative 
in all parts of the world ; most often, but 
not necessarily, it refers to a maternal 
relative, which is perhaps in itself signi- 
iicaiit. >iow Freud makes a suggestion 
that the dream symbols used by the ‘ sub- 
conscious* to avoid the censorship of the 
* ego ’ may be tiie survival of a symbolic 
language in use by the human race before 
any language, as we understand the wonl, 
developed. It seems not unlikely that 
when primeval man got beyond the stage 
of chattering, squealing, and grunting in 
different tones of voice, he communicated 
by means of a very limited vocabulary in 
wlikdi one word or symbol had to serve 
all sorts of different meanings connected 
only by some real or suppositious similarity 
in the objects named. The suggestion is 
an interesting one, and 1 would recommend 
a comparative research into the dream 
symbols of various castes and tribes as one 
which might throw some light on the pro- 
existence or otherwise of such a symbolic 
proto- language, and which would at any 
rate test the claim which has been made 
that dream symbols are of universal appli- 
cation. It has to be borne in mind of 
course that conventional interpretations of 
dream symbols may have been communi- 
cated, at a much later stage in human 
evolution, from one people to another in 
the manner in which folktales have spread 
all over the world, and that the diffusion 
or universality of conventional interpreta- 
tions of dreams is not necessarily relevant 
to the hypothesis put forward by Freud, 
in which the symbol is used by the sub- 
conscious self in cases in which the ego 
disapproves and suppresses the use of a 
more easily recognised vehicle of expression 



CURRENT SCIENCE 


Vi 


[January 1935 


—Here the interpretation is not available 
nntil snpplied by psychologists. 

In the study of folk-lore proper only a 
beginning has been made in India, and 
a vast deal of material is disappearing very 
rapidly under the inlliience of missions and 
of the general change in the manner of 
living which is being brought about by the 
opening up of communications generally. 
Dr. Bake, a lEollander, lias recently been 
working at Indian folk-music and has shown 
us what can bo done by an enthusiast, 
while Bengal has set an example to other 
provinces in a revival of folk-dancing. 

Turning to religion we find in India beliefs 
and practices Avhich seem to have survived 
from a very early date in human history like 
flies preserved in lumps of Baltic amber. 
Thus traces are easily found, not only in 
tribal beliefs, in which the principle is some- 
times specifically formulated, but in folk- 
religion as distinct from orthodox dogma, all 
over India of a belief that life is a finite and 
material substance. It is this belief in the 
transferability of life, so to speak, that 
underlies the practices of. head-hunting and 
human sacrifice, though in the case of the 
latter the ideas of propitiation and expiation 
have doubtless entered later at a sophisti- 
cated stage when the original idea which 
gave rise to it had begun to fade. It also 
underlies many funeral practices in this 
country which are arranged with a view to 
the transference of the life-matter to the 
crops, whereby it is again consumed by 
human beings and used for the propiigation 
of fresh individuals by the begetting of o(T- 
spring. hllsewherc T have pointed out that 
the same idea appears to be the basis of the 
practice of temple prostitution. Now E 
suggest that this idea of life as a material 
substance arose very early in human pre- 
history. Primitive peoples to this day have 
great dilfieulty in expressing anything but 
a concrete idea; primitive languages are apt 
to contain no words for abstract ideas. 
Clearly the inference is that at a primitive 
stage of thought only concrete things can 
bo conceived of; and tlic first man who 
reflected upon the dilTerence between a 
dying body and a dead one conceived of 
that which had left the body as some 
material substance which had leaked out of 
it, which is very much how the Karen states 
the case at this day, while this view of the 
nature of life is not only common through- 
out Inula in tribal religions but may be 
traced in Hindu philosophy. The Vedanta 


conception of the soul, with its successive 
sheaths is probably one instance, and a 
more concrete one is to be found in Mann’s 
condemnation of the Teli and his relegation 
of him to an outcasto position on the ground 
that he is a destroyer of life by crushing the 
oilseed for the extraction of oil ; hence the 
distinction in Bengal between the Toll who 
crushed the seed and are therefore outside 
the pale and the Till who merely traded in 
it without having committed the sin of 
destroying life. Another instance of the 
way primeval things survive in India is 
perhaps to bo found in the common preju- 
dices in regard to red ochre. When arranging 
for the numbering of houses in the 1931 
census E found that Vod ochre was a desir- 
able pigment to recommend because almost 
all over Endia the use of red ochre is 
regarded as fortunate, and while people are 
likely to object to numbers tarred or painted 
on their houses, the affixing of numbers in 
red ochre was regarded as more lucky than 
unsightly. I do not know the cause of 
this and I do not know that anyone knows 
why this superstition attaches to red ochre, 
but it struck mo at once that it might 
well bo a survival of some belief that was 
obviously at work in the old stone age. 
It is clear from many prehistoric finds that 
Palaeolithic man treated the bones of the 
dead with rod ochre and the find at OiTnet 
of a largo number of heads so treated with- 
out the appropriate skeletons suggests that 
the use of ochre mav have at one time been 
associated with the practice of head-liunting 
or with that of a separate disposal of the 
head in burial, a practice still popular in 
parts of the hills of Assam, where it was 
once more prevalent than it is now, in parts 
of Burma, of Indonesia and of Melanesia. 

I have said enough to indicate I think the 
enormous field there is in Endia for anthro- 
pological research. What is most wanted at 
present is the organised collection of facts, 
of facts, that is, uncoloured by any precon- 
ceived ideas. Pacts once collected and put 
on record can be interpreted at any time, 
while preiriatiire interpretation is too apt 
to predetermine the actual facts collected, 
and all the time precious material is dis- 
appearing at a rapidly increasing rate. The 
tremendous change which motor transport 
has introduced into India has only just 
begun to bo felt, but the general improve- 
ment in means of communication is indi- 
cated by a rise in 1931 in the figures of every 
form of road transport except those of palki- 



January 1935 ] 


CURRENT SCIENCE 


Vll 


bearers, who show a not. very remarkable 
decrease and a rise in the figures of poisons 
employed in the construction of means of 
road transport, and a corresponding rise 
of over 300% in the figures of owners, 
managers and employees connected with 
mechanically driven vehicles. This change 
is having an incalculable cITect on country 
districts and you must expect to find that 
an incredible quantity of traditional belief 
and custom will disappear in a generation. 
Change has been fast enough in Britain. 
I can remember as a child taking part 
in more than one Easter egg-rolling, and 
you may search very far before you can 
see one there now-a-days, and I can 
remember watching tlic performance of 
what must have been one of the very last 
bands of the old folk sword-dancers before 
the artificial revival of folk-dancing; but in 
this country I have seen whole villages 
entirely abandon their ancient customs in 
the course of a few years, and there are no 
written records by which the rising genera- 
tion of such villages can have any know- 
ledge at all of the practices of their own 
fathers. Tt is therefore to the collection of 
the existing material of folk tradition before 
it is lost that this generation of Tndian 
ethnographers is called and 1 would fiirtlier 
urge that intensive work on a limited area 
is far more valuable than extensive work 
which necessarily involves generalisation. 
That can always be done later. Local 
difTcrences are often very great and the 
minor differences found from district to 
district may be of great significance. 
Different areas witli different environments 
need different treatment, and it seems to 
me that we suffer nnieh, too much already 
in India from too much centralisation, and 
too much generalisation in every form of 
activity. 

The question is likely to be asked what, 
if any, is the practical value of a study 
of anthropology. I offer no categorical 
answer to that question, but I do offer a 
few instances in which if s practical value is 
sufficiently obvious. Thus in Africsi the 
substitution of Indirect Buie for the older 
system of direct administration is the 
immediate result of applied anthropology. 
Indirect Buie is an educative system and its 
objective is to evolve by a natural process 
an indigenous system of administration 
which shall conform to civilised standards 
without jettisoning what is good and envi- 
ronmentally suitable in the native systems 


which Direct Buie must completely oblite- 
rate. To quote the Beport of the Kenya 
Land Commission: — ‘‘The principle is that 
it is better to take the native customs as 
they stand and build from them as a basis, 
than to rely upon some novel but imported 
pattern whieh would not be understood — 
Such a principle involves of course not only 
the knowledge of wliat is but of what has 
been ; tlie knowledge of the origin and raison 
d'clre of customs and belief, since no 
complete understanding of these is possible 
without the knowledge of how and why 
they came into existence and developed as 
they did. The experiemees of Africa have an 
important bearing on the administration of 
iiic more primitive parts of India, and it 
would probably he wise in our administra- 
tion of tribal areas lo look for light not from 
tlie east but from the dark ^continent. 
Semper aliquid uovi Africa adfert, and 
although, the system of Indirect Kule has 
lately incurred mucli criticism and may in 
some cases have been carried too far, wo 
have had only too little of it in India. 
Anthropologists have been accused, inciden- 
tally by Mr. Jayaker, of wishing to create 
for their own cdifi(;atlon living museums of 
people whose sophistication is retarded to 
their disadvantage. In point of fact this 
criticism is most unjust. \Vhat the anthro- 
pologist docs seek to do is to apply his 
acquired knowledge and experience so to 
modify contacts between primitive and 
advanced cultures that the former may not 
be, as they so often have been, ruthlessly 
extirpated by the latter, a process invariably 
accompanied by the decimation, if not 
annihilation, of the races whoso culture is 
destroyed. 

At the same time the answer to any 
question as to the practical value of anthro- 
pology must obviously depend to some 
extent on the circumstances under which 
the question is asked, and in the case of 
this country T would suggest that, apart 
from any administrative question, anthropo- 
logy may be able to provide a solution 
of certain problems of very great importance 
to the people of India. India shows a 
marked contrast to Europe in that the 
number of males exceeds the number of 
females; various explanations have been 
sought in differences of climate, differences 
of race, or differences of social custom, but 
no one lias yet studied the subject so 
thoroughly as to be able to offer us any con- 
vincing explanation of the phenomenon. 
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Again, it is for tho anthropologist to 
consider and determine not only its causes 
but what will be its results. It is both 
Hcontendod end disputed that in-breeding 
flexuii to an excess of masculinity. If that be 
ltrhB'' (and there are weighty opinions on 
. tliat side) then the caste system is likely to 
bo one factor in producing tliis excess of 
males. If so, will such an excess have a 
good result or a bsid one! In tho former 
case {'iiste is clearly an institution to be 
cherished ; in the latter case we ought to do 
all in our power to encourage intercaste 
marriage. Here is a problem for the exami- 
nation of anthropologists, a research problem 
of vciy great practical importance. Tt is not 
so much for the antliropologist to say 
whether or not an excess of males is a bad 
thing, as to determine the causes and 
consequences of such an excess; to say 
whether the observance of caste is a factor 
therein and whether intcrcastc marriages 
tend to produce a more oven balance of 
sexes. An enquiry of this kind should not 
bo an impossible matter in a town like 
Calcutta. ISir John Megaw,. in a much 
discussed paper read last February before 
tho East India l^.ociety, em])hasised Hho 
urgent need for the people of India to adopt 
a new outlook on life ’. Such a new outlook 
can, 1 claim, be supplied by anthropology, 
which should teach us to ^sce life steadily 
and see it whole*. Life is very largely 
governed by custom and prejudice, and 
oftcii so rigidly that theso factors amount to 
tabus, for tabu in its broader sense is no 
foible conlined to savages but an attitude of 
mind which they share with the most civi- 
lised, and which is common to all religions 
which depend on iiny hierarchical organisa- 
tion or any schematic creed. Untoiichability 
as observed in India is a precise instance 
of tabu. Tabus when they arise, may be 
admirable and even necessary, but like all 
religious dogmas tend to survive long after 
the necessity has declined and their moral 
justiiication has vanished, a survival which 
is often to the moral, social, or economic 
detriment of the community which holds 
them. Many instances of this might bo 
given but it will be enough lierc to mention 
a tabu on the planting of rice in certain 
Naga villages. Where agricultural operations 
are carried out very largely by tho work 
of the community acting together, it is 
obviously necessary to control tlie inception 
of succeLSivo stages, and to maintain their 
control a tabu is laid upon sowing and upon 


transplanting before the controlling official 
gives the word by ah inaugural ceremony. 
Otherwise there would be a tendency for 
those whoso fields had completed one stage 
with the help of their neighbours to go on 
to the next instead of helping the rest 
of the community to achieve a similar 
completion first. The successive operations 
of the agricultural year are therefore all 
governed by a series of ceremonies and 
tabus, the inauguration of which has been 
fixed at the time which experience ' has 
shown to bo most suitable in the environ- 
ment. ^o strong has the respect for theso 
inaugural tabus become, that people migrat- 
ing from one area to another have fre- 
quently continued to refer to tho village of 
their origin for the dates of the ceremonies 
to be performed in their new village, and 
have thus perpetuated an agricultural 
calendar which is not suited to the changed 
environment, and although tliey themselves 
recognise that at their new and, for 
instance, lower and warmer altitude an 
earlier sowing or transplanting would be 
advantageous, they prefer from religious or 
superstitious reasons to retain the dales 
sniteil to the village of their origin and to 
suffer considerable economic damage as a* 
result. Similarly the system of iabti was 
probably essential to the authority and 
position of the Maori chiefs, but so strong 
was the prohibition on touching one that a 
case is on record of a chief who was rescued 
by a missionary on the point of sulTocation 
from a fish-bone stuck in his throat which 
none of his people could remove on account 
of that tabu. 

Now the reason why tabu, useful in origin, 
is carried to an extreme which is merely 
damaging is that it has a definitely religious 
sanction, and all religious sanctions tend 
to bo not only dogmatic but extremely rigid. 
This rigidity is no doubt a quality necessary 
to their enforcement to the first instance 
and to their survival of their initial in- 
conveniences. At tho same time its 
ultimate effect is to take such injunctions as, 
for instance, ‘ what God has joined let no 
man put asunder ’ and * thou shalt not 
commit adultery’, and interpret them so 
stringently as to make them prohibitive of 
divorce or of the remarriage of widows 
under any circumstances at all, giving us a 
stone for bread. 

Professor Haldane has recently drawn 
attention to tho fact that human morality 
is usually relative. He refers to that father 
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of modern science Aristotle, who, ho says, 
'saw clearly enough that right and wrong 
are usually quantitative. Thus according 
to the amount of risk taken in a given 
situation, conduct is judged to bo cowardly 
cautious, bravo or rash. Tiiore is an 
optimum somowlioro between two extremes 
just as there is an optimum temperature for 
a growing plant.’ lie goes on to point out 
that the principle is ' perfectly familiar in 
science, as when a substance exhibits now 
properties with rising temperature, or an 
aggregate of many similar molecules dis- 
plays characters not found in a single one.’ 
The conclusion ho draws is that a human 
code of ethics must be plastic and capable 
of adjustment to changes in the economic 
structure of society, and a code wliich is 
rigid is a dangerous anachronism, ft is, 
however, the tendency of all hierarchical 
codes to aim at rigidity regardless of 
environment. It is just that spirit which, 
to use two more of Professor Haldane's 
illustrations, induced British bishops in tlie 
early 19th century to vote in the House 
of Lords against a bill to abolish the 
penalty of death for stealing by children 
under 10, and in this 20th century to 
oppose the Icgitimisation, by tlie subsoquent 
marriage of their parents, of children born 
out of wedlock. It is the same spirit whhdi 
is abroad in India opposing changes in the 
niarriage laws or the entry of exterior castes 
into temples. Because a inediawal widow 
must burn with her husband or live celibate 
till her death, her remarriage is still dis- 
countenanced ; because a thousand years ago 
it was considered advisable to marry oil a 
daughter before she reached puberty there- 
fore it is a sin not to do so to-day. Tliere 
is ample evidence that the relative propor- 
tions of the sexes at certain ages (iiiler in 
India from those in Britain largely on 
account of the great mortality among girls 
who are married and caused to bear ehihlrcn 
before they are physically fit for it. Yet 
the Sarda Act is a dead letter and the 
interval between its passage and its taking 
effect was used to perpetrate an enormous 
increase in infant marriages, not only among 
Hindus but also among Muslims and 
Christians. A careful investigation into the 
causes of death in childbirth in Madras 
showed that in 6% of oil confinements the 
mother was under the age of ir», and if any 
one needs light on the excessive mortality 
among Indian girls aged between 16 and 30 
he has only to turn to the Report of the Age 


of Consent Committee and the horrid 
volumes of evidence attached. Clearly 
there is need for the new outlook referred 
to by Sir John Megaw> particularly in the 
more rural parts of India. 

Another enri whicli I believe that aiitliro- 
pology can further, is that of a better under- 
standing between nations and races. Nor 
do I refer merely to the very obvious need 
of a mutual understanding between Britons 
and Indians. Misunderstandings exist no 
less botween dilTerent racial and social ele- 
ments within India and are in just as much 
need of liquidation. It is a coinmonpiaco 
that to know all is to understand all, and 
clearly a knowledge of the cliaracteristics 
and genius of an alien race as determined by 
their composition, their iiistory and their 
environment is likely to make it easier to 
allow for points of ditference and to appre- 
ciate by standards that are other than our 
own. The increasing case and rapidity of 
communication is causing the world to sliriiik 
with a speed whicli is very disconcerting, 
and unless we can learn to put up with, as 
neighbours, peoples and nations that were 
merely names to the bulk of our forefathers 
we shall find it an uncomfortable place to 
live in. Change is proceeding at a pace that 
rapidly increases as it go?s along, vires 
acquiril eundo, and although in India it lias 
been extraordinary slow in the past, it is 
already very much faster and may become 
extremely fast in the near future. Tlie geo- 
grtipher Ptolemy writing nearly two 
tlioiisand years ago referred to the Nagas 
and placed them on his maps approximately 
where they arc to-day, but tiiougli the name 
remains, he would no longer nK'ognisc their 
country as the realm of the naked, though 
this change has been taking place only in 
the last few years, and may not yet bo 
regarded as complete. But nearly every- 
where in rural India the last 20 years has 
witnessed a tremendous change in the stand- 
ard of living and a very rapid introduction 
of new ideas and new practices. Tvmpwa 
mutantur el nos muiamur in illis, 'times 
change, and wc to fit them’, may still be 
true, but for a great many of us the change 
is becoming too rapid to be at all comfort- 
able, and there is real danger that the more 
backward may bo entirely destroyed by 
failure to adapt themselves to tho changed 
environment. What the anthropologist seeks 
to do is to control their contacts with a 
more sophisticated civilisation in order that 
they may have a reasonable chance of 
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adapting tlieinselvos to a changed environ- 
ment and escape that complete destruction 
by disease and vice that contact with civili- 
sation has brouglit .to so many people of 
comparatively primitive economic culture. 
The object is not to chain the individual to 
his existing environment, but by giving him 
the opportunity to adapt himself to changes 
at his own rate to enable him to control 
his environment by the development of his 
own culture. The attempt to * civilise ’ has 
generally meant an attempt to make in a 
hurry a perfectly good savage into an un- 
satisfactory or useless imitation of an inferior 
Bengali or an inferior European, unsuited 
to the surroundings in which he finds him- 
self and able only to subsist as a parasite on 
society if he can be found what Nagas 
describe as a ‘sitting-eating job’, ft is against 
this process in any of its many forms that 
anthropologists seek to take precautions, 
and it may be claimed that at least in Africa 
they have olTected something, and I am 
one of tliose who think that it is still not 
too late in parts of India and Burma, 
and that wo can do no greater harm to 
people who have a culture of their own 
alrea<ly adapted to their environment, than 
to filch it from them, before they have any 
means of appraising comparative values, by 
the substitution of another, unsuited to the 
environment and disguised under the 
insidious pretext of “uplift”, which so 
often merely substitutes new tabus for old, 
while leaving the attitude of mind, the out- 
look on life completely untouched. The 
only case T know of in which the mere 
miiseum-of-exhibits policy could be justiiied 
is that of the Andamanese, who are prob- 
ably so far removed from the conditions 
of modern life and from any qualilica- 
tions for sharing it, that it is to bo doubted 
whether adaptation is at all possible, with- 
out completing the destruction of what is 
left of them in- the process. Fifty years of 
contact with the penal settlement in Port 
Blair has already reduced their numbers 
from over three thousand to a mere 450. 
A strict isolation is probably their only 
chance of survival, and they really ought to 


be preserved from extinction if only as 
Bcioiitiiic specimens of a typo of human 
being elsewhere long vanished from the face 
of the earth. 

Finally, anthropology like any other 
science is worth pursuit for the sake of 
knowledge alone. Groat advances have been 
inadc in those sciences which give us know- 
ledge of our environment. Geologists can 
tell us tile composition and history of the 
earth and astronomers penetrate yearly 
further into space. Great advances have 
likewise been made In the sciences such as 
chemistry and physics which give us control 
over material substances and physical forces 
— but the merest beginning has been made in 
those sciences which give us knowledge of 
ourselves, a knowledge witlioiit which wo can 
never hope to control the destiny of our race. 
The science of anthropology is the first step 
towards the acquisition of such knowledge. 
It has taken man about a million years to 
rca(5h his present state of existence, and Sir 
James Jeans estimates that the earth will 
remain liabitable for a million times that 
period again. What the human race will be 
like if it survive to such an icon, is clearly 
beyond the imagination of man, but one 
thing may be taken as certain and, that is, 
that will need all the knowledge it can have 
of its past and its present, of its nature and 
composition, and of the controls, if there bo 
any, of its own development, if it is to 
succeed in adapting itself to tlie changes 
inevitable in so g^'cat a period of time. It is 
impossible to say what trlQo may not lead to 
important discoveries, or that knowledge of 
no practical value to one generation may not 
be invaluable to the next. Meanwhile much 
material of great importance to anthropolo- 
gists *8 disappearing all too rapidly, and we 
must search for knowledge and for truth 
while there is yet time. A philosopher of old 
has told us that Truth is great and shall 
prevail. Gentlemen, that philosoper was 
very clearly one great optimist, but even 
though we may see small sign of the preva- 
lence of Truth in our generation it is all the 
more oiir.diity as scientists to do all that in 
us lies to make her paths straight. 



January 1935] CURRENT SCIENCE 

Sectional Addresses. 


Aoriculture. ■ 

Prenidenl: Dr. P. J. P. Shaw, D.Sc., A.H.O.S., 
P.L.S. 

INDIAN AGRICULTUEUS AND PLANT BRCBDINO. 

AiiTifOUGH much valuable work lias already 
boon done on breeding for increased yiedds and 
improved quality, veiy little systematic work 
has yet been conducted in India on breeding for 
resistance to disease. This is a very impoHani 
line of work and would require the careful atten- 
tion of plant bretMiers in the future. 

One of the recent suc(?esses achieved at Pusa 
is the production of new types of rahar (l^igfMm 
pea — CajanuH iwlicus) that would i.'esist the wilt 
disease caused by Fuaarium. The resistant 
hybrids are ratlioi* unicpie in that they possess 
the s:unc moi'i)hological characteristicH as the 
type which is susceptible to disease. The yield 
and the (piality of wheat have been greatly 
iinpwived by the work of the Howards at I’usa, 
but the problem of making it I'esistant to disease 
Is still awaiting solution. There is perhaps no crop 
in India which suftei's such heavy and consistent 
loss 08 wheat doe.s from rust. A comprehensive 
scheme of work has Uu*r«?fore been undertaken 
by the Imperial Agricultural DepaidTiieni and 
it is hopcMi that fruitful results will soon be 
obtained. Extensive investigations have been 
carricfl out on linscM^d with the object of pio<luc- 
ing a while or yellow seed of high oil content 
and good yielding power. The results already 
obtained 01*0 not only of much practical intei'est 
but are also of considerable scicmtillc value. 
Potato is another economic (rmp on which much 
systiniuitic work has yet to be done for improving 
I'csistance to insect attack os also to fungus and 
virus diseases. On the plains theiY> is consider- 
able loss through fungus and bacterial disens<*s. 
The problem of storage has also nob been solved 
satisfac'torily. 'Phe varieties become degenemt- 
ed and fi'csh seeds have to be ohtuincil from 
tiirm to time from the hills. On the hills, the 
crop is liable to blight fmm w'hicli the plants on 
the xdains are generally free. Work has itvcntly 
been undertaken at Pusa to study the distribu- 
tion of different varieties of potato in India; 
to pniciire new varieties from South America 
and to cross them with the best Indian varictie.4 
for securing immunity or high I’esistance to 
blight, fungus and vims diseases ; and to study 
the factors influencing flowering and fniit develop- 
ment as also those whicli might lead to the break- 
ing of dormancy in the tuber. The most inqxjr- 
tant achievement in the breeding of cjine is the 
success achieved by Ifao Bahadur T. S. Venkata- 
raman and his colleagues in bringing alxiut 
intergeneric cross between sugaivone and 
soighum. Although it is pi'cmaturo to forecjasi 
the practical significance of that work, it would 
yet appear that one of the crosses ((■0 352) 
appears very promising, lipening in six to seven 
months and maintaining its juice for another 
three months. 

The physical mechanism of heredity lies in the 
cell ami its chromosomes and a wealth of nui>terial 
awaits the investigator who can study the 
numerous crops which have been and are now 
subject to geneticjEd research in India. The 
Central Ajgricultural Besoaroli Station which 


will soon be developed at Delhi will liave a cyto- 
logical section attm;hed to it, but there is so 
much of work to be done that it may be hoped 
that the diffei'cnt Universities in India will also 
take active interest in that line of research and 
thus form fniitful link with the workers on the 
field. 

There is a limit, however, to the extent to wliich 
the breeder can improve crop yield. 'Phe general 
soil fertility would be the limiting factor and it is 
necessary that if we aro to obtain high yields of 
crops, we should also improve our methods of 
cultivation. The labours of * the workem in the 
different branches of science* are equally important 
in the advancement of the oldest and the most 
imiMutant industry in India. 

* * • 

Physics and Matiik.matic's. 

Preaiilent: Dit. X. U. Skn, D.Sc., Pli.D. 

THE DEVELOPMENT OP MODERN 
THEORETICAL PHYSICS AND ITS LIMITATIONS. 

A coMPAHLSO.v of the physical ideas of the days of 
Galileo and Newton and later of Laplace, Poisson, 
(*oulomb, Oersted, Gauss and Weber on the one 
hand, and the inodern microphysics with its 
Wilson chainV)er, quantum jumps, electronic ]>hase 
wave and uncertainty relation on the other, shows 
that the construction of a bridge across the ga^) 
between them is well iiigh impossible; all the 
same, there is a continuity between tlio old and 
tile new. Thus in the newest Wave Mechanics 
the dynaiiikral forms of Hamiltonian inechnnics 
are preserved, while the (Correspondence Principle 
of Bohr was avowedly an attempt to xirescrve 
some of the a.spects of the older theory such as 
were not in contradiet>ion with experiment. 

In Newtonian mechanics the Laws of Motion 
and the T^aw of Universal Gravitation were the two 
central points which, however, liad nuiiiteiconucc- 
tion and the equality of gravitational and inertial 
mass was only accidental. The Theory of Uelati- 
vity, on the other hand, saw a unifying principle in 
this equality an«l ihsveloped a new 'Pheory of Gra- 
vitation. Before this theory came, the science of 
mechanics ruled men’s outlook on the external 
world, and attained a highly developed state at 
the hands of Lagrange, Hamilton and Jacobi. 
Another forerunner of the Theory of Bolativity 
was the science of Klee trod ynamics. Maxwell’s 
Field Kfiuations, receiving a beautiful conflnnation 
at the hands of Herix, culminated in the advent of 
the Electron Theory of Loroiitz, thus providing 
an Electrical ’Plu*ory of matter while an earlier 
generation liail sought to develoj) a mechanical 
theory of electroinngnetisiii. 

.Summing up, the field theory succeeded in con- 
necting electromagnetism with optics, generally 
idcntilicd the electron as a fundamental ingredient 
of matter ami furnished a theory of Badiation 
which, apart from the question of the production 
of radiation and the distribution of energy 
in it, was found quite satisfactory. But there 
were a number of difficulties such ns the 
constitution of the etliop and a theory of the 
electron. The electron was found to require an 
inllnite energy-content if it was thought of as a 
point charge, while when it was thought to have a 
deflnite ri^ius, its energy and momentum did not 
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satisfy the usual relation between mouiontum and 
energy so that a part of its energy had to bn 
thought of as non-clectmmagnetic. Poiiicaid also 
showed that a dennite meelianieal pressure on its 
surface was necessary if it were not to blow up. 

While the laws of mechanics arc invariant with 
respect in a (lalilei transformation, the field 
equations of Maxwell arc so only with respect to 
the liorentz transformation. Tlie Theory of 
Ilelativity was led to the validity of the lx>rentz 
transformation even in mechanics by considering 
that time was also relative, and when the mathe- 
matical foimuhitioTi of this wns developed by 
Minkowski it was found that space and time were 
different aspects of one entity space-time. The 
succopsos of this theory led physicists to recpiirc 
invariance under the Lorontz transformation as 
the criterion of a correctly formulated natural 
law. 

The Field Tlieory was found quite inadequate 
to explain the striicturu of the atom and its 
radiative properties. The existence of a line 
spoctriim w.‘iK inrnmpatihl.; with a stable atom 
if tile radiation was supposed due to an accele- 
rated elecM'on. The sharp limit of the continuous 
spectrum of un X-ray tube, the dependence of 
the velocity of plioto-olectrons on the frequency 
of the incident ligiit and tlio distrihuiioTi of 
energy in the spectrum of a black body were each 
one of them in contradiction with tlio Field 
Theory and were explained only wiien the (Quan- 
tum Tlieory was introduced. The most fruitful 
application of the (luantiiiii liypothcsis wsis made 
by liohr in his explanation of the omission of 
line spectra by stable atoms, ilis assumption 
of discrete energy stales was confirmed by the 
cxpcriiiionts of Franck and Hertz, w'hih* his 
theory of spectra was extended and an (explana- 
tion of the tln(? structure of opticral and X-ray 
doubled 8 and of the Zeeman elTc'ct was given by 
Sommerfedd . In ail this work the ni(*chanic!s of 
llurniltun and .Jaeohi was employed but an 
ai hoc (piantuiii condition was siiper-imposcni. 

Heisenberg start(;d with the ohj(?ct of ('xeduding 
all unobserved (pianf itics from the theory and 
was led to his Matrix Mechanics whicli removed 
a iiumb(;r of diniciilties in the old Quanliim 
Theory and dispensed witii the ad hoc. introdiiclioii 
of quantum conditions. The hypothesis of 
Uliicnbeck and (ioudsmit that the ehx^tron has 

a spin moment of and a magmdic iiiomont 

I" -- dii«3 to this spin, together witli Pauli's 

exclusion principh* that no two ehjctroris can 
have the same set of (|ijantiim nuiiibors, lo(l to an 
explanation of flii<* Ktrueture, the iieriodlc table 
and the anomalous Zeeman effect. Tlie (|uantijm 
mechanics makes use of non-comuiutative algebra 
and Dirac coni<i(ler(3d two types of numbers, the 
ordinary scalar niiiiibcrs called c nunib(!i*s aiicl 
the quantum numlKtrs or g numbers which are 
subject to special rules of calculation. 

Very different in app<3nrance but identical In 
tlie fiiml results was tlie Wave Mechanics of 
Schrddinger which was based on c1f3 limglie’s idea 
that matter particles are associated with waves— an 
idea fully conflrm(3d by the experiments of Davis- 
son and Oermer and of G. P. TiHimpsoni Schio- 
dinger’s method is that of dilTercmtial equations 
and eigenwert problems ; the possible energies of 
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the discrete states of . the atom correspond to the 
eigen werts of a differential equation which is really 
a wavo-c(|uatioo. Though t)ib appears to estab- 
lish a conn( 3 ction witii the continuous theory, the 
later interpretation of the 0-function leads to 
very different results. While in Classical and 
Finstoiti’s Mechanics the posilion and momentum 
of a particle are (|ijite determinate and any subse- 

S uent state can be pn^dicted from the initial state, 
1C dynamical variables in the new Wave Mecha- 
nics have no definite values but only a number of 
poasiblo values with a curtain probability forevei*y 
one of them. Accordingly, t he wave phenomenon 
ass()ciated witii the probable values of dynamical' 
variables has b(3en called u Probability Wave. 

This indeterminism is intimately connected with 
the uncertainty principle of Heisenberg according 
to wiih'h the errors Ap and A 7 in the mensure- 
nient of the simultaneous values of th(3 momentum 
and position of a particle are such that Ap. A7 is 
at least equal to h which is Planck's constant. 
This impossihility of reaching accuracy in both 
position and momentum coordinates is due to the 
fact th;it the pliysical process of measurement best 
suited fur a determi tuition of one of these intro- 
duces an unknown alteration in th(3 value of the 
otIuM*. This is often described as a breakdown of 
the Causal Principhi and lias led to niiicli discus- 
sion. While a Law of Natiiri^ states what parti- 
cular event belongs to a given caiisi? as its effect, 
the Principle of (\iusnlity states that a detinitc 
cause will hn\ e a definite eflfcjct. In the opinion of 
Planck wiio is a staunch siipportcfr of Causality, an 
event is subject to (Viiisality wlien it can he 
predicted with certainty. Hut infallible predict ion 
is not possible in any case so tliat ('ausality has 
to bo defined in a difTererit way. In order to 
avoid the 11 ticertai titles inhiTimh in every measuiT- 
iiient the laws of Nature arts suppusisd to liold 
(sxactly in an ideal world and the translation from 
such thought proi?oss(3H to tlu* world of sense 
perceptinns is supposed to be tins origin of the 
uncertainty. Jlut i<. C|uan(iim physms (3ven this 
ide.al pmeess is shown to be subject to uncertainty. 
Accordingly Planck imagines ti “ Geist" who eati 
perceive all details and can inakc^ certain predic- 
tions. Summing up, h(3 says, that (Causality is 
neither true nor false, but is a sort of heuristic 
principle which science tniist use in order to obtain 
friiiti\ I results. 

Schrd;ling(‘r's iion-relaf.i viatic wave equation 
with one wave function succeeded in rcobtaining 
all th(5 pntviuiis I’osults in the one electron problem 
and in setting up a theory of dispersion and 
sf^ittering. Hut the lin(3 structure of alkali atoms 
came out wiong and tiiere was no counter|)art of 
the idea of spin. Hesides, it was not invariant 
under th(3 Ijorentz transformation. Pauli in 1027 
introduced two wave functions to correspond to 

the two values of the spin ± Dirac showed 

47r 

that using four wave functions the equation for 
the electron can be sot up so as to have Lorentz 
invariance. The essential features of this theory 
arc a current density vector satisfying the conser- 
vation principle and the existence of spin and 
magnetic moments of the electron. 

Dirac also gave a theory of the radiation field. 
Since then attempts have been niade to build up 
a (quantum electrodynamics. The theory of 
Heisenberg and Pauli gives the cliwical results 
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but the self -energy of tlie electron comes nut ns 
infinite. The same difilcnlty occurs in a theory 
due to Dirac. The attempts of Klein and Jordan 
were also unsuccessful and Oppctilioimer was able 
to show that the energy of interaction between 
radiation and the free electmn alsi lends to 
infinity. Dirac’s theory contained another 
dilllcuity, the existence of negative enei'gy 

states. Tiiese were sliown to be essential to tlie 
theory as when the Klcin-Nisiiina formula is 
deduced therefrom. An attempt by Sciirbdinger 
to eliminate tfie negative energy stiitos had to 
sacriflee the I iorentz in variance of Dirac’s equation. 
*Anothcr dilTiciiIty is the conclusion reached by 
Klein that electrons of kinetic energy M. when 
tliey meet a potential barrier sucli that 
eV>moC^+K, can still pass through and turn up on 
the other side in tlie negative energy state. 
Saiiter showed that- an electron passes ini o the 
negative energy state if the potential changes by 

within a distance ^ =s i-OxlO'*' cm. 

c -iTTnioC 

The radius of tlie nucleus being less limn tliis, 
electrons, if they can exist inside the nucleus, do 
not satisfy Dirac’s equat ion. Dirac )ia.s soiigiit to 
overcome t-iie diillculties of lln* negative energy 
states by assuming tiiat tliey ixvts almost ail occupied 
and that an unoccupied liole heliaves as a positive 
cliargu an I tliat wiien an (dt^ciron falls ini>n 
such a liole, it will demateriaiise and give 
rise to two (pianta. Kven in tiiis tlieory 
tlie self-energy ot tlie electron is infinite and Dirac 
has made an attempt to overcome this dilliciilty 
by breaking up Ills operators into two parts and 
requiring that the part wliicli leads to infinite 
self-energy should lie omitted arierwanls. Diit- 
the principles of the consi'rvatioii of energy and 
momentuMi break down in t Ids tlieory as pointed 
out by Furry and Oppenlieimer who also show 
tliat the tlieory is applicable so long as freqiUMicies 
ot tlie order of or lengths of tlie order of 

e^lmc^ (radius of tlie electron) are not iiivoIv<*d. 

Another difficulty connected with the New 
Mechanics is tliat the ioas of energy of electrons 
of initial energy 300 X 10" cV on passage through a 
centimetre of lead comes out from TIetlie and 
lleitler’s tlieory after all corrections liavc been 
made to be at least four and a lialf times iia^ value 
found oxpeririientally by Anderson. Tliougii 
Dirac’s theory is relativistic, the time appears in 
itin a diiTereiit way from the space coordinates. 
A fiirtiier diffi^uilty of a fiiiidameiit^il nature 
pointed out by Landau and Pciorls is that accord- 
ing to tlicir calculation the uncertainty in tju) 

^ he 

measurement of an electric fielil K is 

and the idea of a photon itself is somewhat 
illusory. These difficulfies still await an expla- 
nation. 

Nuclear physics lias advanced largely in recent 
years on account of tiio discovery of tlie neutmn, 
the deuton and deuterium and tlie positron. 
Theorists have been confi'ontiHl witii a determi- 
nation of the structure of the neutron. The view 
that it is mailo up of a proton and an electron 
leads to difficulties as also the view t liat it is a 
fundamental particle and that a priiton is made up 
of a neutron and a positron. In the former csiso 
the fact that there is no solution to the wave 
equation with an orbit less than the first Bohr 
omt presento a great difficulty, in the latter the 
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positron will have to bo assumed to have no spin 
and then the anniiiilation of an electron and a 
positron becomes unintelligible. 

In all calculations regarding the conversion of 
one nucleus into another by bombardment and 
omission of particles the laws of conservation of 
energy and moineriiiim ami the Kolativity princi- 
|de of the muss cquivnlont of an energy E lieing 
E/c^ have nil been found to liuld. Only in tlie 
case of j3-disintogratiori there scciris to bo a 
violation of tlie energy principle; in individual 
elementary proc».»ssoa, Bnlir lias pointed out that 
although l lio energy principle may be taken to be 
statistically Viilid, even then there will ho diffl- 
ciilties. Pauli li.as tried to remove these difficul- 
ties liy assuming tlie i‘xistenco of neutrinos which, 
however, have not y«»t been observed. 

Itegarding Corpuscular and Field Theories of 
iiiatt<M*, Kinsttdn jind t»tlii*r eminent philosophers 
btdieve tliat a single ncld tluNiry can au:coiint for 
all the fads. The first success of the general 
Theory of Itelativity was tin; unification of the 
laws aif motion and gravitation. Weyl and 
Eddington then tried In unite electromagnetism 
and gravitation in a. iitiiflerl field tlieory. Kaliiza 
was able to do tliis liy introducing a fiftli dimen- 
sion which, however, does not corresponii to any- 
tiiing in pliysicnl iiatiin^ Einstein and Meyer 
have tried to develop a four dimensional unilled 
field theory on tlie basis of tlie work of Kaliiza. 
Einstein tried to explain the existence of a partiLdo 
such as the eloctroii in terms of liis field theory 
but though he KUcceiMled partly in doing so, iiis 
theory jiredicied tlie existence of electrons 
with all possilile eliargcs contrary to experience. 
Tlie newest at-timipt: in this direction is that of 
Horn and Infold who liavo reviv'd a theory due to 
Mie in an improved form, and the existence of a 
point electron with liriito energy has been found 
to be consistent with tlic theory. Tlie success of 
tills tlieory has been large luul one awaits its 
extension to include quantum phenomena. On 
the other hand, there are pliysicists who believe 
that (|uantum piienomena cannot lie bixuiglit into 
Ji.arinony with a cuntimioiis field theory and are 
trying to lievclop a qiinnt-iim electrodynamics. 
Mile future alone can decide wliicii of tlie.se ideas 
is going to give us a key to the secret of Nature. 

* * * 

ClIKMISTltY. 

PrenUfent : Dr. A. C. Sfrcar, M.A., Ph.D. 

RECENT WORK ON THE HIGHER COAL TAR 
HYDROCARBONS. 

In his Ihf^sideiitial .\dd«\ss. Dr. Si rear gives a 
review of recent work on higher coal tar iiydro- 
carlions especially aceiiaphtiwm*, fiuorenc and 
phenanthrene. Tlie discovery of a number of 
commercially imfioi-toni dyes among derivatives 
of acenaplitheno has stimulated rc.soarch in this 
group. In the benzene and naplithalene series, 
nuuiereus prodiir-U which have got any technical 
application as 4 yes, drugs, etc., are all substituted 
dei-ivatives wdiereas in the case of the ]iig1i(;r coal 
tar liydrocarbons, the quinones and tlicir deriva- 
tives are of more value. The lialogenated ace- 
naplithenes can be oxidised to tlie. corresponding 
acenaphthenequinones which give rise to valuable 
dyestuffs. The most important ds^es in this 
series are probably the vat dyes obtained by the 
condensation of acenaphthencqninone with. 
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hydroxythionaphtlione and related compoimda 
which arc uned for dyciiiiif cotton or wool giving 
yellowish red to greyish black sliadcs of extreme 
fastness. When halogens are Introduced into 
the accnaphtlicne nucleus an added affinity for 
cotton together with light fastness and intensity 
is developed. Sircar and Kajgopalan (•/. /na. 
Chem. 10o2, 9, IMW) have obtained numerous 
vat dyes by condensing aoenapbthenone with 
aromatic aldehydes, thus extending the work of 
(Iraebe and Je(|iiier (.1/m., 29U, 105). Sircar 
and (hiha (./. C. iV., 1021, 33.5) have described 
the azines obtained by condensation of acenaph- 
theneipiinone with oithodiamines which dye 
wool in brownish yellow to greenish black shades, 
and also oxazoles and iiiiinoazoles obtained by 
condensation with aromatic aldehydes. On an 
examination of (lie coiistltutional foimuhe of 
tlie 010 inipoitant uzo dyestufFs, it was found 
that most of (hem contained siilplionic acid 
groups wliicli though liaving no effect on colour, 
enhance the solubility and help in the develop- 
ment of even shaAlos on textiles. It is iiossiblc 
that a thorough investigation of (he mono- and 
poly-sulphonic acid derivatives of amino hydroxy 
accnaplithenes may yield valuable azo colouring 
niattc‘rs. Tlie poly-nitro derivatives of liydroxy 
accnaplithenes may also be found to be as useful 
os polynit mnaphthols employed for colouring 
somis, spirit varnishes and foodstuffs. 

Fluoreno ((\allio) occurs in the fraction of coal 
tar boiling at 300-310° C. Its methylene group 
in 0 position is remarkably active and a large 
number of derivatives hav<? been obtained through 
this position. Holliday and ITodgkinson 
1881, 3730) prepared hydroxyfiuorene by alkali 
fusion of monosulplionic acid and described some 
azodyes. The tetra-azo compounds from 2 : 7 
diuiiiinofluonme and its derivatives couple with 
phenols ami amines giving dyes w'hioh can be 
utilisiMl for dyeing cci(.t<jn but have, however, 
achieved no commercial imi/ortance. 

1 kitt le is known of the iKissiblc^ (|uinones <lcrivable 
from iliiorcne. Fluoiimoiie and its derivatives ob- 
tained by oxidat inn of fliiorcfne, afford a good field 
for research and until recently no dyestuff had 
been prepared from iliiorenunc (./. Am. Chem, 
Soc., 1023, 45, 3071). Sirf;ar and his co-workers 
obtained fhiorenone azomethines from 2-amino 
fliiorene and aromatic aldehydes which though 
fairly dee^ily coloiirod were not suitable for 
dyeing. An attempt to prepare vat dyes from 
2-aniino fluorenone and dibasic acid chlorides 
also ]/rovod unsuccessful as the rosulting lluoron- 
oxylomides could not be made to yield soluble 
vats witli liydroHiilphitc. Though satisfactory 
methods have been worked up for separation of 
fluorene in bulk fiimi coal t^ir. no large-scale 
commercial use for the samti has so far been 
developed. As with acenaphthimc and anthra- 
cene, more inic^i'esting results have been obtained 
from the quinone of plicnanthrene than from the 
parent hydrocarbon. A considerabln amount 
of important work on dyes from pbenanthra- 
quinonc is due to the latc^ Dr. K. It. Watson and 
his school. They prepared iiolylivdroxy-, nitro-, 
and bronio-phenantlira-quinones, i/henanthra- 
phenazines but found their dyeing properties to be 
not very satisfactory. The anilinophenanthra- 
quinones prepared by them produced dark-blue, 
men or black shades on wool. Their attempts 
n>. prepaire vat dyes from this quinone were not 
gucoeoiful. Watson and later Sircar described 


numerous azodyes from phonanthraqulnone which 
were found to be mordant dyestuffs giving 
bitiwn to violet shades. The azomethine dyes 
from phenanthraquinone were not found to bo 
satisfactory for dyeing. The colour developed on 
the fibre by anilinophcnanthraiminazoles was 
found to be influenced by the position of the 
aniliuo group, shades ranging even up to bluish 
black being obtainable. Dutt (/ler., 1033, 66, 
1220) has recently prepared a number of indigoid 
vat dyes by condensation with hydroxytliio- 
napbthenes giving blue t-o greenish blue dyes. 

Though a large number of phenanthraquinone 
derivatives have bc^en described very few of 
them have os yet attained any commercial 
importance. Attention is drawn to the physio- 
logical and therapeutic impoitancn of the phonan- 
throne nucleus as shown byr its occiiircnce in 
the morphine group of alkaloids, in the sterols, 
the bile acids and even some of the liuiiiiones. 

High temperature carbonization of coal is the 
main source of these higher coal tar hydro- 
carbons. Dr. Sircar considers there is no reason 
to be discouraged if a continucHl supply of these 
products is threatened by a p^^neral adoption of 
low temperature carbonization. He concludes 
his address with an optimistic note that in cose 
of scarcity the inventive gtmius of the technical 
chemist will produce these compounds on a 
commercial scale employing synthetic methods 
already known, as has been done recently in the 
case of anthracpiinone and mcthylanthraiiiiinonc. 
* * * 

ZOOT.OUY. 

President : Diwan Anand Kumaii, M.A. 

SPICULES AND CLASSIFICATION OP 
TETRAXONIDA. 

As early as 1900, Minchin classiflcHl the phylum 
Porifera (sponges) into ('alcaroa, HexoctinelUda 
and Demospongia and of the four sub-classes 
under Demospong'u, Tetraxonida foriiis an im- 
portant one. Five years later, Dendy divided the 
non-calcarea into 4 ordei*s, r«r., MyxospongidT, 
Triaxonida (Hexactinellida), ^IVtraxonida and 
Eunoratosa. Tiie addn'ss beforo the Znolr/gy 
section is a chronological account of the spicules 
and classification of one of tliese important oixlers 
of non-calcarea, namely, Tetraxonida, where the 
fundamental plan of tlie spicule is tetraxonid 
and tcftrnctmellid. '^Plic leoiTied ]iTesident claims 
a certain amount of familiarity with the subject 
though he rightly points out that even here! Im 
can only speak “ oh a person, who has gathered 
infonnatlon from different sources, rather than 
as one with any authority.” The spicules of the 
tetraxonid sponges are usually treated under 
2 categories— mogasclere and microsclerc. The 
former are skeUii^l in nature while the latter lie 
seatt Cl cd in the softer parts and according to Sollas 
the larger forms arc derivatives of the inlcrosclcre. 
Describing the Jlomosclerophora, on exhaustive 
account of the spicules is given of^ the three 
genera Plakina, Plaknrtis and Dercitopsis. In 
the last genus spicules .with 2-rays unto pentacts 
are noticed. This genus is possibly the pro- 
genitor from w'hich more complicated forma 
must have evolved. The spicules in the 
species of Piakinidas show various combina- 
tions of forms of those met with in the above- 
named primitive form and the mcm o^micio- 
scleres necome very prominent. Sevenl forms 
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of triaBnes (including some aberrant forma) of 
diactinnl types arc described. Under the 
microscloros, the ^trose and siKmaioso types are 
largely treated, giving a comprehensive jic(‘.oimt 
of the variations that these may undergo. The 
appearanc^c of spines on these spicules is also 
mentioned. At the end the classification of tliis 
group according to various authors is appended. 


Botany. 

Preaideni: Dr. J. II. Mittub, M.A., B..Sc., Pii.D. 

FUNGOUS PLANT PATHOLOGY AND MYCOLOGY 
IN INDIA. 

In his Presidential Address to the Section of 
Botany Dr, .T. H. Mitter Ii;ih giv'en an exiiaiistive 
account of inyc^ohigical and [ilant pathological 
research in India. 

Ho has tracked the history of mycological work 
in India from which was mainly of the nature 

of collections, to tlio pn^sent day. The impetus 
to higher researc:h in Plant Pathology in India 
may be said to start witli the investigations 
of Dr. K. J. Butler, “ the re.*il father of Mycology 
and Plant Patliology in India*'. 

The important role played by the Imperial 
Bescarch Institute, Push, with Dr. Butler iis the 
Imperial Mycologist can be seen by the large 
numbor of valuable ])iildications. In the course 
of his address. Or. Mitter luis reviewed, moiu 
or less ill det<ul, the investigations carried out 
on JMant Pathology at the Imperial Agriciiliitral 
Institute, Pnsa, and in the J’rovinciaf AgriciiU 
tural Departments at Madras. Myson*, Baioda, 
Bombay, Pentral Pwivinces, United Pmvinces, 
Assam e.nd the Thinjah. 'J'he roaeai-cli work done 
hy the Indian Tea Association and that by the 
Forest Deparinients in India are mentiimed in 
rendew. One finds that he might have irudiidiHl 
the very valuable contribution on Ooffee Ueseai'ch 
made by the Sedentifle Onicors of the Unit>ed 
Planters^ Association, South India, at Uie UofTce 
K.xporiment Stations at Siddapur and Balf%- 
hoTimir. 

At present some of the Universities, viz,, the 
Punjab, Agra, Allahabiul and (-alcutta, have 
taken up researcdi on fungi, in considering 
the future of Mycology in India, considerable 
stress is laid on the need for co-operation bidwecn 
Universities and the I^lnnt Pathologist, who has 
not always much t.iine at his disposal to carry 
out the purely scientific work on the life history 
of the patho(^m. 

Tie has also suggest(?d that the sons of rich 
zamindars should take up to^ Plant Pathology 
not only as a hobby but to increase the yield 
from their land. 

These valuable suggestions of Dr. Mitter in 
the . interest of Plant Pathology in India, will 
And a wider application for many other problems 
of agricultural resoiu'cli. 

In conclusion, he has pointcnl out the desirabi- 
lity of establishing a bureau for stock cultures of 
tengi, and the publication of an up-to-date text- 
book on Mycology for India. 


Grology. 

President: Dr. M. S. Krishnan, M.A., Ph.D., 
A.B.C.S., V.l.C. 

THE DHARWARS OP CHOTA NAGPUR— THBIR 
BEARING ON SOME PROBLEMS OP 
CORRELATION AND SEDIMENTATION. 

Tiik Presidential Address to tlio Section of 
Geology by Dr. M. S. Krislinan of the Geological 
Survey of India deals with n subject of consider- 
able iiiiportaiice to Indian geologists, viz., the 
correlation of the rocks of tlie Dharwar system 
and a discussion of the origin of some typos of 
r(»cks fount] therein. 'Pho Dhai'wars of Uhota 
Nagpur arc divided into three series ; The lower 
‘ Metamorphic series * consist s of much igneous 
and some sedimentary material, and is con- 
fined to South Singhbhiim and the adjoining 
part of Kennjhar ; the middle ‘ Qangpur 
series ' is characterised by manganese «>reB 
of^ the gondite typ*; and calcitic and dolo- 
mitic marbles; the upper ‘Iron-ore series’ is 
characterised hy banded liiematite- jasper with 
Associated iron ores and basic igneous rocks, 
mainly sills and flows. On the basis of this clossi- 
fleation, the Older Dharwars arc to be looked for 
in the inetamorphics of oMier parts of India. The 
Middle Dharwars comprise the Gangpur series of 
Bihar and Orissa, the kiiondalites and associated 
marbles and manganese ores of the Eastern Ghats 
region, the Saiisar scries, the Sonawani series and 
the lower part of the succession in .Tubbulpore in 
the (-entrat Ppovince5i, the Aravallis and Cham- 
paners of Rajputana and western India, and the 
Saknrsarihalli rocks of Mysore. The Upper Dhar- 
wars will imdiide the Iron-ore series of Singhbhiiin, 
the ('hilpighat series of Biiaspuranil Balaghat, the 
Hakoli seiins of Bl.niiilara, the iron-ore-bcaring 
rocks of Bastnr, Uhanda and .lubhiilpore, and 
probably the greater j>art of tiu! so-called Bijawars 
of Bihar. Tlic Dharwars of Southern Bombay, 
Bellary, Mysore and Salem, in which typical iron- 
ore mcks occur, and possibly also the Delhi System 
of R'ljpiit’ina. are to he included here. A concise 
di*scripiion of the rooks of Bihar and Orissa and 
(Central Provinces is fc)11owc>d hy a discussion and 
a tabular slat enicmt giving the correlation suggest- 
ed above. 

The latter part of the adtiress concerns itself 
with the descriptirm of tint cdiief characters and a 
discussion of ilic mode of origin of a ftnv types of 
rocks — the marbles, carbonaceous phylUtes, 
manganiftu'ous rocks and the banded ironstones. 
The marbles, which are to a large extent dolomitic, 
are reganloti as chemic.’a'l precipitates, hut pri- 
mitive organisms may have aided their formation. 
The Carbonaceous phylUtes are liold to bo 
ordinary sedimente, whose carbon content was 
derived from early organic matter, and not from 
a volcanic source. Similar carbonaceous rocks 
are found in I lie Salklialas and Jiitoghs of the 
Himalaya, and the Ch.aung Magyis and Morguis 
of Burma, th> carbon c.mtent of all those being 
attributable to organic and not volcanic origin. 

The manganif crons rocks comprise two types. 
The older gondite type is primary and the younger 
Iron-ore series type is secondary, as shown by 
Dr. Penuop in his well-known work on the 
manganese ores of India. These two types also 
occur in other parts of the world, and when both 
are found in the same regions as in Brazil, the 
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older which is also richer in manganese than iron, 
is of the gondite type. 

The banded iFon<orR rocks are briefiy described 
anil their constituents are hold to be essentially 
the products of weatlioring under tlie conditions 
existing in tlic Pre-Cambrian era. The iron content 
cannot be n^garded as of volcanic origin oipecialty 
ns the period of volcanistn lias bc^^n shown to be 
later than the period of tii<^ir deposition. The 
carbonate nnii oxiile facies of the deposition of 
manganese and iron ores have been controlled by 
piiysico-cliomical conditions, among which the 
relative abundance of oxygen and carbon dioxide 
-in ilie areas of deposiliem lias played an important 
part. 11 is also suggested that tlio magnelile- 
quartz-sfdiists of Mysore are of sedimentary origin 
and not igneous as liold by tlic Mysore geologists. 
* * * 

MKlirOAr. AND VhrriflK INARY IfEHRAllClf. 

Pri^siffont: Major K. B. IC. Iyencah, M.D., 
D.IMI., T.M.S. 

RABIRS. 

Rabies lias boon known to mankind fur over 200.1 
years. A considerable amount of time lias bee.n 
devoted to work in connection with rabies, but 
little of immediate value has been ascertained. All 
aUonipts to cultivate the organism arli detail y 
have failed, and all ofTorts t m prepare serum and 
devise more edioacioiis means of prophylactic 
treatment than those in genera] use now have 
ended in <iisappointment. IJntil the organism has 
boon cultivated artificially, it will not be possible 
to improve greatly upon the s'^mewhat crude 
method wliicli is now employed. .All future 
research work on rabies should concentrate on 
the idciitidcation of the virus and its growth on 
at tidcial media. * Once this is done, the necessity 
for so many Pasteur Tnstitiites in India will nnit 
exist. One All- India Pasteur Institute, wliosc 
functions would be to manufacture the vticcine 
and to carry out rc.scarch work, would be siifTicient. 

Last year, work was carried out at the Pasteur 
Institute, Coonoor, in order to Hncl out the 
electric charge carried by the rabies virus and the 
mctliod adopted for this purpose involve.l the use 
of oleetrophoresis. The experiments consisted in 
passing a 4-inilllampero current through a 5 per 
cent, suspension of infected rabbit brain in sheep 
senirii, and, after a time, samples collected at 
each of the polos were s'lbjeeted to appmpriato 
biological tests. It was found that the contents 
of the positiye cell pruduc.'d rabies on subdural 
inoculation to rabbits, while the contents of the 
negative cell did not. This clearly proves that 
tlie rabies virus is eloetm-ni'gatlvely charged and 
migivites towards the positive pole, witliin certain 
limits of p II. 

In view of the great dilTerence of the vinis- 
content of the different parts of the brain, the 
vaccine as used now can only betaken as a crude 
one. Now that we know that the virus has an 
olcctro-negativn eharge, we can isolate the virus 
in a pure form at the positive pole, thereby getting 
rid of the tissue proteins. This rnny bo the means 
of preparing a more higlily concentrated anti-rabic 
vaccine tliun has hitherto been possible. Further 
experiments as to the antigenic value of this 
vaccine as compared with that of the crude 
vaccine are in progress. 
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Wo have also found that the vaccine can be 
sterilised by exposure for 10 minutes to r«idlatlon 
from a quartz mercury lamp and the antigenic 
value of the Vaccine so inactivated has in no way 
deteriorated. A mercury vapour lamp gives 
radiation of wave-length from 0500 A. U. to very 
nearly 1800 A. U., and there is evidence that the 
shorter wave-lengths of light, sucii os ultra-violet 
4000 to 1800 A. U. are highly inactivating. This 
metliod of slerilizing the vaccine is a great 
advance on tlie present methods adopted by the 
use of chemicals, such os ciirbolic acid and 
formalin. 

By far the largest propfirtion of persons who 
come to anti-rabic institutes for treatment have 
been bitten by dogs. Dogs must, therefore, be 
regarded as the chief agents in prciducing 
mortality from hydrophobia in man. Jackals 
inflict about 6 per cent, of the bites; cats a 
still smaller ])i‘opoi'tion : whilst other animals 
may bo left out of consideration. If rabies 
amongst dogs were to be practically eliminated, 
not only would the greater niiinbor of deaths 
from hydrophobia in man be pievcmted, but also 
a largo number of cattle and ilt>inestic animals 
would bo saved. Stvay dogs, when rabid, set 
up foci of infection there and every when*, 

until they snccumb to tlie disease. 

It will not bo possible to suppicirB rabies 
completely in a country like ours within a reason- 
able nimir>:T of years, but it can he controlled 
sufllciently to reduce the annual irioi tality to an 
almost no,;ligible quantity. Babies |irirnaiily is 
a disease of dogs; only occasionally is it coni- 
miininated to other animals and to man. It Is 
:i wmng pmee liirn to treat cases as they arise 
and to take no steps whatever t ) control the 
dog population. Many anti-rabic institutes have 
been established for cairativc purpe^ses, wliilc 
preventive measures Irivc^ been neglected. Tliis 
is wrong in principle. Steps should be taken 
(•o fieal with the disease at its source. 

In (lennany, rabies has been so successfully 
controlled that it is now regarded as entirely a 
frontier disease, that is to say, every case in man 
ani animals cun be traced to an i in porta tioii, 
and rigorous preventive measures are promptly 
taken. In Australia, rabies is now unknown. 
In the British Islia*, thr% muzzling order was 
Introduced, followed by tiie quarantine of all 
imported dogx, and this has resulted in the 
eradication of the disease witliin a few yeur.4. 
At the time them was a public outcry against 
these orders, but yet the end jusUlled the means, 
and persistence was crowned with success. 

To control rabies, dogs must bo rontro1b*d, 
and if any class or individual is beyond control, 
they must be gradually eliminated and not 
allowed again to come into existence. In this 
endeavour the State and tlie public arc interested 
and earnost co-operation is necessary on all sides, 
if anything is to be achieved in the way of 
regulating the dog nuisance and the danger from 
rabies. .\ny scheme to be effective must liavc 
the hearty cn-operaiion of all the authorities 
concerned. It would scarcely be worth while 
to attempt any moosiiro? of control, unless they 
were adopted universally in the land. All dogs 
which have no real owner who will accept any 
responsibility for them, are under no control 
and they must all bo destroyed. There is a 
very large class of dogs which are attached to no 
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house or person, and procures an insuffleiont 
supply of food from the {j;ai'bage of towns and 
villnKi^a. A inisf^uidnd sentiniHiitality prevents 
the destruction of these stray dogs. No other 
animal is os intimate psychically and physically to 
man as the dog. liules and regulations to cmitrol 
the dog population should aj)p?al to both dog 
lovei-s and iiurnanitarians. The neglect of this 
simple remedy for such a dro.id disease, which is 
lOU per cent, fatal, reflects upon tlie logic and 
intelligence of ourselves ami our contemporaries. 

iteglstration and licensing of dogs must hi: 
enforced by all municipalities and district board.*:. 
The licensing feo must be fairly high to prevent 
peraons who cm ill-afford to keep dugs froiu 
owning them. Any person possessing a dog 
witliout a lictMise must be heavily fined. Lethal 
chambers must be established for the destruction 
of ail ownerless dogs, ('bibbing, poisoping and 
the sliouting of them in the streets are out of 
the qiie.stion. All railway companies should 
make arrangements to destroy stray dogs found 
in railway station premises. 

In rural areas, besides the dcstniclion of stray 
dogs, jackals also should bo destroyed, ns no 
doubt a certain percentage of dogs get their 
infection from this source. 

No useful purpose would be si'rved at the 
present time by the quararitino of dogs imported 
from foreign ccnintries, while rabies is so prevalent 
within the land. Only when we have perfected 
the system of coiitmlling the local dog population, 
siiould attention bo paid to the (quarantine of 
imported dogs. At pi'esent, most of these dogs 
come from Australia and Kngland where no rabies 
exists. 

During recent years, almost all the Pasteur 
Institute's in India have been using a more con- 
centrated vaccine for tn^atment. Since the 
introduction of the higher dosage, there is a 
significant fall in the mortality rate. 

Auti-rabic treatment sboublbe decentralised to 
the utmost extent possible, so tbati persons bitten 
by dogs could liavc treatment nearer their homos. 
« « « 
Anthropology. 

President: Dii. G. S. Ghuryr, M.A., Th.!). 
(Cantar.). 

ANTHROPOLOGY AND OUR EDUCATIONAL 
SYSTEM. 

Thu subject of Anthropology is still new and 
strange enoiigli to evoke? difTerenl reactions in tlie 
minds of different people. I'o the lay man it 
conjures up pict'iires of skulls and other bones, 
sometimes of the “weird” customs of “savage” 
peoples and “ curious ” impJement.s of sf ones an«l 
bones. The explanation of this iiupular roiic-q»- 
tlun lies in the growth of this science and in the 
fact that it comprises tlir(?e branches dealing with 
aspects of man’s history wliich nie not as yet 
properly integrated in the conroes of study in 
Anthropology and in tlie practice of professed 
Anthroqiulogists. Anthropologists have not paid 
as much attention as the Importance of the subject 
deserves to the social and cultural history (if 
ancient and mcKlcm civilizations. The use of this 
science as conceived by the great British Anthro- 
pologist Tylor assumed a very wide scope of the 
subject. Anthropology was to be a guide for 
bettering social life. To this end inclusion of a 


proper study of the social and cultural history of 
the peoples of mankind, uncivilised and civilised, 
past and pres-?nt, is (luite essential. Siieli a study 
is bo:iiid to convince people of the reality of 
cuitu re-contact, and of the part sucli contact lias 
play(?d in the shaping of civili/ations. That 
culture does not pi*ogr(?s9 uniformly but shows 
cycles of advance and n^gn^ss, that certain highly 
developed cultures have pculsbed while other 
peoples who had but the rudiments of culture have 
made great pitigreas are very important lessons 
for us Indians. Our younger gemerntion imbibing 
these lessons will develop a correct att-it-ude towards 
the situation which lias arisen out of contact with 
Western civilization. We need not be down- 
hearted and actuated by inferiority complex. Nor 
should wiMlevidop a sense of superiority and self- 
cuinplacence. We liave aniongst us a fairly large 
number of primitive tribes whose as.similation in 
our culture* is a jirnhlem of gre.'it national import- 
ance and is one which ought to be studied with the 
help of oxqiert Antiiropohigisls. Our approach to 
the much-needed social reforms must he changed. 
Inst(Mid of appealing to the old scriptures for 
suggi^sted r(*fomis we must apjas'il to h‘ssons from 
the history of hiimatiity. b'or thus only a rational 
attitude towards social change— a crying need for 
all societies -can lie (U'eated. fii view of the greht 
cultural and intellect iial value of Anthropology 
and Sociology it is imriiestly suggested that thesis 
subjects should he introduced in all courses of study 
which arcs likely to he taken up by students who 
in their fntiiro carets will heconm leaders df 
society in one capaeitv or another. 

* * * * 

l*sYciior.(Kiy. 

President: Dr. S. (\ .Milra, .d.A., D.l'liil. 

PSYCHOLOGY AND LIFE. 
P8Y(;iloLouV deals with mental processes. .As 
a natural science it has made considerable 
progross within the last tlfty or sixty years. 
Investigations aio not continod now to the mere 
academic discu.ssions of wliat a feeling is, or how 
one romoinhers ; but cfTort'S an* ilirocled towards 
making the theoretical knowledge gained servicc- 
ahle in the practical fields of life. The art of 
curing q>hy.sicul illness is considi'rably helped by 
the researches in the science of Physiology; so 
also the task of treating mental maladies is much 
facilitated by tlie disicoveries of modern Psycho- 
logy. A disease, w-hetlier physical or mental, is 
after all a waiiit of proper hahince. Men live in 
societies, A sociid^y is an organism which meaus 
tliat there is mental interdependence and no one 
cun live without the help of others. Men’s actions 
are directed towards maiiiiaining this harmony. 
A trait in a man’s churacler hecoiiios a diseased 
trait only when the presence of it leads to actions 
wdiicli tend to disturb tliis cquilibriuin. A 
disea.sod trait therefore may he described as not 
only an abnormal trait Imt an anti-social trait. 
ITow these anti -social traits develop in particular 
persons has hL-en made clear to iis by Psycho- 
analysis, and as kiiowdedge is pow*er, we are now in 
a better position to combat these mental diseases, 
which unfortunately are on the increase in many 
countries, our country not excepted. 

Kverytody recognises that proper education is 
one of the best methods of removing the mal- 
adjustment's that we see around us everywhere. 
Psychology enables us to measure with some 
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degree of proci'^ion the innate aptiiinlo and 
capacities of a hoy or a girl and thus to indicate 
the t,\ pe of odueal . 0:1 tliat u suited to him or her 
as also the avocation of life fur which he or she 
is best fitted. A good deal of energy which is now 
lost in trying to fit n square peg in a round hole is 
thus savcfi. 

In the spheres of Industry and Commerce, in 
the wider circle of international relations as also 
in the narrower circle of family life, psychology is 
capable of rendering much useful service. In our 
country, however, the knowledge that has been 


gaim d is running into waste for want of proper 
orgaiiisution. It is urgently necessary, therefore, 
that an Inslituto of Applied Psychology bo 
founded here as early as possible whose duty it 
would be to undertake actual large-scale work 
for the benefit of society as has been done in many 
other countries. The piYiblems of life in our 
country are no less keen and acute than in other 
countries, and if the ulilipntion of psychological 
knowledge has been helpful in oUier (countries, 
tliero is no reason wliy Kiich a incdhocl should not 
be adopted here. 


Diseases of Sugarcane. 


The Anlifjffnic Properties of the Sugarcane 
Momic rirws. — l)i*. S. V. Desaiinan inti^resting 
papc?r rc?ad before the iSectionof Agr*iculture of the 
Indian Science ('nngrosH, discusses the r*csults of 
Bcrolcigical tests with ** anti-rnosaic " and *‘anti- 
heiilthy ” juice sera. Ilahbits were immunized by 
inoculating witli increasing doses of Chatnberland 
Candle filtrates of mosaic and lioalthy loaf juices 
intrAvenoii.«>ly. Anti-mosaic and anti-hc*althy juice 
sera were used for precipitutiem and otirer seralogi- 
cal tests. Anti-mosaic serum inactivated the 
mosaic leaf juice while anti-healthy scrum had no 
effect ns was proved by inoculating ten plants 
with each of the ^cl'a-rno.sAic leaf juice mixtu^^ 
All plants inoculated with anti-nio.pnic setaim and 
mosaic leaf juice niixturo remained quite healthy 
while the similar mixture with anti-healthy serum 
WAS infcictive to the plants inoculated. Precipita- 
tion tests with diluted sera and leaf juices showed 
that the anti-mosaic serum gave a positive reaction 
with mosaic leaf juice and negative against healthy 
leaf juice. Aiiti-hcaltliy, however, gave positive 
reaction for bntli lo.af juices, though tlio reaction 
WHS faint in bot h the cases. 'J'his may be due to 
the antigenic propoi'tios of the plant protein 
pi'psent in the leaf juice used for immunizing the 
rabbits. The plant juices used ns antigen did not 
give Millon’s, Jliuret and other protein reactions. 
The nitrogen in the juices was found to b(3 *01 per 
cent. 


A New Disease of Sugarcane.— Dr. Desni has 
recorded his observations on a disease of sugarcane 
observed at Musheri Sugnreane Research Station. 
The symptoms of the disease were wilting of the 
ennes and lotting of the plant from top down- 
wards with A strong pmell of feinienting debris. 
The ilisease appeared during monsoon, tiie affected 
plants rotted very quickly and fhe tt-un became a 
mass of semi-solid stinking pulp. Hence it Is 
named * Ktinking Tob*. The causative organisms 
were isolated and studied. Two typos of Rncrteria 
w’ore found in the affected tissues. One w’as 
pathogenic and the other sapropliytic but the 
mixed cultures wcM’e found to be much more 
effective in bringing about the disease by artificial 
inoculation. 

Biochemical and cultural reactions of the ))Atho- 
genic organisms were allied to organisms of the 
Pyocyaneus group but diiTerinl fmtn l*hy. Xantho- 
chlorunu U. Aptutuni and H, Margimilen which 
represent the allied pathogenic typers of this group. 

The organisms wiTt* non-pathogenic to potato, 
beans, tomato, tobacco, and other jdants tried. 
The pathogenicity was only confined to sugarcane. 
The infection in plctnts is siipposcnl to be through 
top shoot borer holes. The * dead hcai't ’ formed 
A suitable medium for mass dovelnpriient which 
initiated vigorous rotting, some plants being killed 
within a fortnight. 


A Biologist’s Philosophy of Life. 


A Biologist is proud of tlie achievements of science, 
but humble before the mystcM’ios of nature. He 
respects truth more than authority, lie rates evi- 
dence above theory, but ncveiiheless attempts to 
progress by tlic use of constructive imagination. 
He strives to be open-minded, tnlenint, critical imt 
kindly, courageous but cautious. He looks forward 
cheerfully to a life of hard work and expects to be 
methodical, painstaking, accurate, persevering — 
and modest because he believes tliat his profession 
is most honouraidc and that his own carefully-con- 
sidered^ endeavour is worth while. He feels an 
obligation to keep alive by study, discussion and 
thought, ff he attains honour, he has ideals, ambi- 
tion, wit and common sense and is somewhat a 
gentleman of culture. JAke any man he needs an 


avocation, but be must seriously attend to bis 
business in life and plan to be the best possible in 
his chosen field- imlustrioiis, well informed, 
thoroughly trained, alert and active ; a swimmer 
and not a floater. 

A biologist tbouglitfully chooses a field in which 
he can raise problems. He fertilizes his plots with 
carefully tested mixtures of tiiought, knowledge 
gleaned from books and journals, suggestions 
from colleagues, and eteimal painstaking. He 
waters them with the sweat of his brow. When 
some of his cherished projects flower and bear 
fruit, he is glad-— and writes a paper or discourses. 
Perhaps his friends say, It is good. This man 
has added to the sum of knowledge. Up and on I ’ 
This is his reward.— D r. Arthur Spkrry Pbausb. 
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that a part of tlie pink stripoH olianged Inf o 
white in 11 flowerH out of about 76. 

It should be notiMl licre that species 
liybrids produced from white flowering 
species, formed only white flowers (N, 
Tabacum alba X N. alala, N, Tabacum alba 
X N. sylvestris, N, mwli flora X N. alala, 
Huaveolem X N. alata). 

Species hybrids of X. Tabacum produced 
with far-related species like N, alata and 
N. Sanderae show striping (many of them, 
but not all of them), while those pioduceil 
witli closely related species, like N, 
gylveEtris {N, 'Tabacum sanguincw X N, 
sylveslris) do not show any stripings. At 
least 1 have not observed such. It should 
be added liere that N. sylvestris is very 
closely related to N. Tabacum ; there arc 
evidences that it has participated in the 
origin of 'Tabacum, 

N, Tabacum crosses easily witli many 
varieties of N. mstica (greenish-yellowish 
flowers) but no variegations w'ere observed 
in the {rustica X Tabacum) hybrids. 

The latter cross easily with the parental 


plants (Ivoslofl’, 1930)' and from such back- 
crosses triploids and chromosomal aberrants 
are produced, while the liybrids N. 'Tabacum 
X N. alata, X, 'I'ahacum X Y. Sandeiw, 
and X, ruHlica x X. Snndcrw cannot be 
crossed back either to the parental plants 
or to some other third species, and all these 
three hybrids produced striped flowers. 

X. Sandci'w hybrids do not form striped 
flowers when the other component species 
are closely related to X, Sanderw^ as for 
example, in the crosses N. Sanderce X N. 
alata, X. Sauderrv X X, Langsdnrffii, X, 
Saudera* X X , longiflora X. ^ianderas 

X X, plumbageni folia etc., while 

the hybrids from the far-related species: 
X. rustica x X. Sanderie, X. Paniculata 
X X, Sanderof, S . noclifloia X X, Sandcrasj 
etc., do form striped flowers. The first two 
hybrids are fully fertile, the next two are 
partially fertile when crossed back to 


1 KastofT, Dontcho, “ Ontogeny. Genetics and 
Cytology of Nicotiana hybrids, ” Genetica, 1030| 
12, 33-130. 
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SandercB^ while the last three are sterile. 
Only a single plant was produced after 
niimeroiis biick-crosses (N. niHsUflora x 
SandercB) x alata, and it was a triploid one 
with 30 somatic chromosomes (12-h9+9). 
A transitional hybrid seems to represent 
glauca x Sandeitv in this respect. Only 
a few times we have seen single stripes on 
the flowcf s of h\ hybrids of these two species. 
When the F, {glauca X Sandero!) is crossed 
back to N. Sanderm or to N. Langsdorffii, 
hybrids arc produced with difficulties. 

The appearance of the white stripes on 
the species hybrid cannot bo due to a loss of 
chromosome or chromosomes, because reverse 
changes from white to rod occur too, and the 
normal ehromosonie numbers, characteristic 
for the hybrids, were counted in the pollen 
mother cells of F^. 

It should be noted hero that stripings 
reported above on the species hybrids cannot 
be identified or mixed up with tlie variega- 
tions or stripings often caused by virus 
diseases. The cases here reported were ob- 
served on healthy plants. We have often 
observed variegations and stripings on the 
flowers of some of the red flowering segre- 
gates of N. triplex (the triple fertile hybrid, 


Tabaoum X sylvestris X Bushyi)^ caused by 
mosaic disease. But they differ in the 
appearance and the kind of distribution of 
the colour. 

The observations here reported show that 
the dominant genes for colour in some 
species hybrids produced from relatively far- 
related species changes to their recessive 
allelomorplis (white) more often in the 
species hybrids than in the pure species. 
Reverse changes (mutations) occur, too, 
with relatively great frequency, ».(?., muta- 
tions from the recessive to the dominant 
type. The hybridization seems to produce 
new internal conditions in certain cross 
combinations, where a stable” gene 
behaves like a mutable” one (compare the 
mutable genes in Delphinium described by 
Dcmercc, 1931).“ 

The hybrids represent a now system in 
which the mutation rate proceeds with a 
different frequency from that in the original 
species. The same may be true for the 
species originating from hybridization, 
especially for the amphidiploid ones. The 
author is indebted to Dr. H. J. Muller for 
criticism and to N. Dogadkina for making 
the drawing. 


Ecological Studies of Pink Bollworm {Plalyedrs gossypiella^ Saunders).**’ 
By M. Afzal ITusain, m.a. (Cantab.), i.A.s., M. Ilaroon Khan, j<.»c. (London), A.K.C.S., 

and Nazir Ahmad, m.sc. 

Entomological Laboratories^ Lyallpur, Punjab. 


IK Pink Bollworm — a cosmopolitan pest 
of cotton — shows in the Punjab a pecmliar 
variation in the density of its population. 
In the south-eastern, sub-montane and the 
central regions of the province it is so abun- 
dant as to be regarded a * major pest’, while 
in the Canal Colonies and the western 
districts — the main cotton-growing tracts — 
it is not a ‘pest’ and is, in fact, scarce. Evi- 
dently, therefore, an abundant supply of its 
favourite food-— the cotton crop -is not the 
only faertor which determines the density of 
its population. 

During the last few years an attempt has 
been made to analyse the factors which 
influence the incidence of this pest, in the 
Punjab. It has been determined that at 
Kohtak, situated in the south-eastern 

* Thn roRoarohos enmed out are boins flnancod 

by the Indian Central Cotton Conimitteo. The 
.generoaity of the Committee is graiefidly acknow- 
ledged. 


Punjab— a region of high incidence — the 
number of eggs laid by P. gossypiella, under 
natural conditions, throughout the period 
of its activity, is much higher than at 
Lyailpiir, situated in the Canal Colonies— a 
region of low incidence.. Thus at Rohtak 
during July, when the attack normally 
starts, the average number of eggs laid per 
female, based on the figures of three years 
(1931-33), varied from 13 to 49, while at 
Lyallpur this number varied between 2 and 
7 only. The maximum number of eggs laid 
by a female was 326 at Rohtak and only 75 
at Lyallpur. Later in the season too, during 
August, IScptcmber and October, the average 
oviposition at Rohtak varied between 30 and 
89, and at Lyallpur between 3 and 61 (only 
once in three years it went to 61, otherwise 
it was never above 40). 

* Deniepoc, M’., “Behaviour of two mutable 
genes of Drlphinium Ajaclst' Jour. Oenet.^ 1931, 
24, 179-193. ... 
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Under experimental conditions it has been 
established that temperature, acting on the 
pupa) and the adults, largely determines 
the egg-laying of these moths. It has been 
determined that the optimum temperature 
for the full development of the gonads and 
the maximum deposition of eggs ranges 
between 75°-82° F. Thus the moths emerging 

from the pupse kept at TS"" F a favourable 

temperature— and exposed to the same tem- 
perature, gave on an average 98 eggs per 
female, but the moths bred under similar 
condition of temperature a!ul kept at OS'" F. 
—an unfavourable temperature— on an 
average laid only 23 eggs. On tlie other hand, 
the moths emerging from the pupae kept at 
92® F.— an unfavourable temperature— and 
exposed to the same temperature, hardly 
laid an egg, and even when exposed to a 
favourable temperature— 75° F. -gave no 
more than 7 eggs per female. 

Further, it has been found that over 80% 
of the moths emerging from the piipaR kept 
at a temperature of 92® F. or above, liave 
not the capacity of procreation. The reason 
for this is tliat the males bred at such high 
temperatures, although otlierwise normal, 
are devoi<l of fully developed sperms and 
hence incapable of fertilising the females. 

The influence of humidity has not been so 
thorouglily worked out, but the results 
obtained show that it influences oviposition 
in much the same way as temperature. A 
high relative humidity, about 70*95%, has 
been found to bo very favourable for the 
development of the gonads and the deposi- 
tion of eggs. 

On the basis of tlie results obtained under 
controlled conditions, a correlation between 
the biotic potential and the enviroiimoiital 
resistance, i.e,, between the initial capacity 
for increase in numbers possessed by this 
insect and the resistance offered by tempe- 
rature and humidity, under natural condi- 
tions, has been established. A study of the 
three years* meteorological data wliich, 
unfortunately, are very incomplete for an 
ecological investigation, has shown that 
oviposition was highest when tlie mean 
maximum temperature acting on the pupie 
and the adults was about 99® F., the mean 
minimum 72° F. and the relative humidity 
70% or over at 8 hours. 

In places where the incidence of attack is 
high, the temperature and humidity, during 


the main period of the activity of the pest — 
July to October— approximate closely with 
those favourable for procreation, while in 
the Canal Colonies and tlie western districts, 
whore the pest is present in insignilicant 
numbers, both the maximum and the mini- 
mum temperatures are much higher and the 
humidity much lower. These adverse cli- 
matic conditions increase the sterility of the 
males on the one hand, and interfere with 
the process of egg-laying by the females on 
the other, ihenitby limiting increase in 
numbers. It is not, therefore, as one would 
imagine, only through the destruction of 
the individuals born that population is 
restricted, but perhaps, the restriction in 
the numbers of the individuals produced is 
more important. Tn other words, nature 
besides being ‘ red in tooth and claw ’ also 
controls birth. 

The results obtained afford a basis for 
forecasting the intensity of Pink Bollworrn 
attack in any particular region. To be able 
to do so, however, the meteorological 
conditions during the cotton-growing season 
and the time at wliich the moths emerge 
from the ‘long-cycle*, Lc., hibernating 
larva) should be fully known. If the emer- 
gence of moths coincides with the fruiting of 
cotton, and the climatic conditions are 
favourable for their procreation, then the 
pest will be serious, as is the ease in Egypt, 
Mexico, Texas and the United Provinces of 
India. If, on the other hand, the emergence 
coincides with the fruiting of cotton but the 
climatic conditions are unfavourable, as at 
Hyderabad (Sind), tlio Canal Colonies a.nd 
the Western Punjab, then the progeny of 
this pest will be limited in numbers and it 
will not become serious. At Surat (Bombay) 
and Wad Medani (Sudan) where the emer- 
gence takes place before the fruiting of 
cotton and most of the progeny destroyed 
because food is not available, the pest 
cannot be serious. Lastly in Kenya, Italian 
Somaliland and Coimbatore (Madras), where 
the pest remains active throughout the year 
it will not be serious because most of its 
progeny would be destroyed during the 
non* cot ton sch^ou when the food supply is 
limited only to the few alternative host 
plants. 

This short note is contributed to stimulate 
ecological research in this country, as 
research on these lines provides a sure 
foundation for scientific pest control. 
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The Hyolar 3 nigeal Apparatus of Pelobaddae. 

By L. S. Bamaswami, 

Department of Zoology j Vnivereity of Mysore^ Central College^ Bangalore. 


I HAVE rcoontly been examining the 
cranial anatomy of PelobalUiw, Megalo- 
phryncB and Sooglossinw when through the 
courtesy of Dr. G. K. Noble, T came into 
possession of a male specimen of Seaphioptut 
hammondii * It appeared to me that an 
examination of the morphology of the 
larynx of this batracliian miglit reveal 
certain features not hitherto recorded, 
and this note gives a brief account of the 
topographical redations of the diiTcrent 
cartilaginous elements of the larynx of 
Seaphiopus with one another and with 
those of the hyoid apparatus. On referring 
to the available literature on the subject of 
the Anuran larynx, 1 find that Q. A. 
Boulenger^ while giving a brief reference to 
the hyoid apparatus of Seaphiopus solu 
tarius in his paper on the anatomy of this 
anurous amphibian makes no allusion to the 
structure of the larynx. I have carefully 
examined the larynx of Seaphiopus hammon- 
dii sent to me by Noble, and I notice that 
the hyolaryngeal apparatus of this species 
dilTers from that of the other allied forms 
such as, S. holhroolciij^ Pelohales fuscus,^ 
Megalophrys nasuia,^ M. moniana,^ M. hasseU 
fii,* M. fete/* and if. bwttgeri,*^ in material 
points. 1 am indebted to the authorities of 
Baffles Museum, Singapore and of the 
Indian Museum, Calcutta, for specimens of 
Megalophrys nasuta and Megalophrys major 
respectively which T have studied for 
purposes of comparison. I take this oppor- 
tunity of thanking Dr. Noble for his kind 
presentation of a specimen of S. hammondii. 

The hyoid of S. hammondii offers certain 
points of anatomical interest and as NobUr 
makes no reference to this structure in his 

* Spneimen from Arnoi'ic;iri Museum of Natural 
Histoiy, N. V., No. lUlWT. 

1 Boulengcr, (1. A., Proc. Zool. Soc. Land., 
1890, 793. 

® Xobln, G.K., The IV tlojy of the Amphibia, 
McGraw and Hill. Nsw York and Lon Ion. 1931. 

« Parker, W. K., Phil. Trans. Rmj. Sor. Load.. 
1881, 172, 1. 

* Beddard, F. E., Proc. Zool. Soc. Lond., 1007, 
871. 

• Beddard, P. E., Proc. Zool. Soc. Lond., 1011, 
898. 

• Frailer, M., Journ. Morph, and PhyHol. Phil., 
1924. 80b 285. 



Fig. 1. 

Hyolaryngeal apparatus of S. hammondii x 3. 

c. a. Cricoid annulus. 

c.c. ('artilaginoiis connection between the cricoid 

annulus and the epiphysis of the posterior 
cornu. 

/. Portion of the lung. 

L. f. Foramen laterale. 

m. h. Membrane. 

V. c. Vocal cord. 

description of S. holbrookii, T am unable to 
compare the hyoid of these two species. 
The anterior processes of the hyoid in 
S. hammondii do not meet in the median 
line as in the case of Pelodyies,’^ but stand 
well i;part with a wide median Space between 
the piocesses. In other respects the liyoid 
of S. hammondii eonforins to the general 
plan of tills structure in the species examined 
of the family Prlobatidw. If this apparatus 
of Pelobatinw is compared with that of 
Megalophrynw, we notice that the presence 
of a conspicuous foramen laterale at once 
distinguishes the former from the letter. 
In this connection it may bo remarked that 
the figure of the hyoid of Pelobates fuscus 
as given by Parker'^ does not reveal the 
presence of a foramen laterale; on the 
other hand Bidewood^ who has described the 
same structure prominently figures it. 
Finally. I may observe that Seaphiopus 

V Bidewood, W. Q., Proc. Zool. Soc, Lond.. 
1897, 577. 
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hammondil rcsoinblos the other allied genera 
in having a reduced liyale and in the bony 
cornu bearing a fairly well-developed carti- 
laginous epiphysis. 

In a recent paper** on the Amiran larynx, 
Miss Trewavas while describing the vocal 
organs of Megalophryn rohwtla gives a 
review oE the previous work on this structure 
in tlie family Peiohaiidw. She generalises 
that ‘Hhe most characteristic feature of the 
larynx is tlie incompleteness mid-dorsally of 
the cricoid ring Moreover in tlie majority 
of the anurous forms belonging to this 
family wliich have been described, the two 
(esophageal processes given off from the 
cardiac end of the cricoids have been noticed. 
Tn some species, however, such as Pelohaten 
fu8CU8 and Megalopht'y8 has8eltH, the larynx 
is shown by Blumo” and Bcddard^ res- 
pectively without these msophageal 
processes. Further, Noble in his book on 
“The Biology of the Amphibia’’ givers a 
figures of the larynx of S. holbrookii (p. 169), 
and indicates the presence of these (esopha- 
geal processes but docs not mention the sex 
of the animal investigated by him. From 
his figure of S. holbrookii, the cricoids can 
be made out to be incomplete, thus 
conforming to the generalisation of Trewavas 
alluded to above. 

Tn the specimen of examin- 

ed by me the larynx presents certain 
structural features which dilTer from that of 
other examples investigated by the previous 
workers. In the first places the cricoids of 
fl. hammondii meet mid-dorsally and fuse 
to form a complete annulus. A second point 
of o(|ual interest is the absence of (esopha- 
geal processes from S, hammondii which 
occur almost as a rule in S, holbrookii, 
M. robmla, M, nasula, M, monlana, M, few, 
M. bwltgcri and possibly also in Hooglo88inw, 
In this negative feature, (S. hammondii 
resembles Pclobatfi8 fmvm and 3f . haHHellii. 
In addition to Mu^se interesting characteris- 
tics, S. hammondii presents a third feature 
which has not been noticed by the previous 
investigators in any of the related forms 
studied by them (*xcept in Pelobaies /ascas.® 
This refers to a cartilaginous process given off 
from either side of the cardiac end of cricoid 
annulus which meets and fuses wich the 
epiphysis of the bony posterior cornu of the 

® Tr *wavas, E., PhU, Trnns. Hoy, Sne, Lond,, 
193.1,222, No. lOI. 

• Blame, W., ORjen, AforpV. Jihrb., 1930, 
65. 807. 


hyoid. With such attachments to the 
hyoid, the larynx becomes difficult to be 
detached. I should point out that in the 
closely related species 8, holbrookii, these 
connections have not been noticed by Noble.^ 
The cartilaginous rod (mnnecting the cricoid 
with the posccrior cornu of the hyoid has 
been iioliiicd in species of Bufo, p8eudopala~ 
dicola, Oriophrynella and Djudrobafes." 

[ am unable to say whether the presence 
or absence of (csopliageal processes of the 
cricoid is a sexual feature, for the example 
[ have inv(^,stigat(Ml is a male form. In the 
family lianiiiic*® the ‘‘spina (esopliagea* 
of (laijpp occurs only in the female speci- 
mens and the male examples are usually 
devoid of them. When I drew the attention 
of Dr. Noble to these marked deviations of 
8. hammondii he wrote to me that he will 
reinvestigate the material and publish a 
comprehensive account of the anatomy of 
the several species of Snaphiopns. 

Hegartling the msopliageal processes of 
the larynx, I have to point out that Megalo- 
phry8 major giga8 (Jerdori), M. major 
(Boiil)] thoiigii agreeing with the other 
speides of this genus in all essential points 
of the hyolaryngcal apparatus, differs in 
this important particular, vh,, the uesopha- 



Fig. 2. 

The larynx of .Utv/ thphryx major ( d* ) and 
a part of the hyoid apparatus. X 3. 

0 , p. Oesophageal process. 

p, r. Post-jrior bony coma of the hyoid. 


geal processes have fu.sed posteriorly so as 
to form a delinite secondary annulus. 

Miss Trewavas** summing up her observa- 
tions on the hyolaryiigeal structure of 
Pelobalidw (p. 501) writes “a combination of 


Bam ww\mi, L. S.. U d.’- Ve ^rl lourn, l/ys. 
Univ,, 1932,6, N >. 1, 32. 
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the following three eharactors in this 
apparatus appears to be diagnostic of the 
family : arytenoid withont apical cartilage ; 
cricoid ring incomplete dorsally ; hyalia 
more or less reduced. I agree witli her in 
regard to the first and the last features. 
From my examination of ^Sf. hammondii I 


should modify the second diagnostic feature 
and state thus: ‘‘the cricoid ring is in- 
complete dorsally except in R. hammmdii 
(male).” It would be extremely interesting 
to examine both sexes of all the species of 
this genus and also the female form of 
R. hammondii. 


Typhoons and Indian Weather. * 

By V. Doraiswamy Tyer. 


P was f^cnernlly thought by early workers on 
Indian Motoorology that all storms in tho Bay 
of Jlcnf^al weru formed in tho IJay itself. Threo 
storms which ontcrod tlio i^ay of lien>;al from the 
(tulf of Siam in the yc^ars 1888 to 1807 led to a 
modification of this view at tlio bot^innim; of this 
conturj’. Two of those, iho Port Blair cyclono 
(Novoiiiber ISOl) and the (ihittaffon^ cyclone 
(October 1807), wore shown to bn coritimiii lions of 
China Soa typhoons by tho Hev. Father AIkuo of 
tho Philipi»ine Woathor Biiroau. During subso- 
qiiont yon 1*8 sovoral storms W(U'o rrcogiiisod to have 
ontorod tho Bay of Bengal from tho oast, Imt no 
systematic nttoiiipt had boon ma'.lo to trace! thorn 
eastwards. Tho present writer look up this 
investigation in 11121, and owing to the exigencies 
of other duties lire work was completed only 
recently. 

The typhoons of the western Ncrrlh Pacific 
Ocean and tlie ('hina Sea may be divided broadly 
into two classes, iiamidy, (I) those that, after 
travelling some distance westwards, recurvo either 
in the sea or near tlin coast of (?hiiia to the noilli 
and noith’oast and travel towards Japan; they 
would cnn.sor|uently have no influence on Indian 
weather, (2) those which travel in a we.sterly 
direction Ihrouglioiit their path in the Pacific 
Ocean and the ('liiiia. Sea and cross the coast 
of South (?hina nr Tndo-(*hina. 

Tlie typhoons of the second class recorded 
between the years 1881 and 11180 are 807 in 
number; they were examined with a view t4) find 
out how many of them had alTected weather in 
India, lb is well known tlint when a travelling 
cyclone cro-tscM a mountain the cyeinnic circula- 
tion up to the lieight of the mountain is out off 
leaving a iiunratcd cyclone in the upper air. 'Ibis 
cyclonic circulation in the higher regions is 
tranariiitted to lower layers on tho other side 
of the niounfain, and if tlic air on tiiat side has 
suitable cnmiitioris of tomiierature and humidity, 
the cyclone revives. Otherwise it dies. The 
process of revival, however, taki!s time and tlic 
cyclone becomes recognisable at the surface only 
after it has travelled some distance away from the 
mountain. 

The examination revealed that as many as 128 
of tho typhoons had definitely an infiiirnite on 
Indian weather. Some of them redeveloped into 
storms or dtfpressions, while uthi^rs were recognis- 
able only as low pressure waves associated with 
an increase of rainfall. 

* From the paper read at Colloquium at Meteoro- 
logical Office, Poona, on 1 1th December, 193i. 


A monthly analysis showed tliat typhonns do 
nut .affect the weather in India in the iiist five 
months of the year. Tho few that do so in June 
are felt only in Burma and Assam. The chief 
typhoon mont hs aio .Inly to Nove mber. During 
July aud August as well ns in November about a 
thinl of the westward moving typhoons nfrocl 
weaih«‘r in India, while in September and October 
nearly iSO per cemt. do so. Mi>st of t hose that 
come over in the months September to Novianber 
develop into storms or well-marked deproKsiona. 

Looked at from tho aspect ns to how runny 
of the storms and depressions that occur in the 
Bay of Bengal have a far eiistiu'n origin and are 
tho sequels of typhoons or de|>reshi.)!i8 of the (8iina 
Seas, wi> find that the ratio of suoli storms to the 
total number in the Bay is one to nine in the 
months of July and August, one to four in Septem- 
ber, one to three in October and one to hix in 
November. 

An examination of tiie tracks of the residual 
flows over the Indo-riiinese Peninsula with 
i’eferi?nce to the general circulntion both nt the 
surface and in the upper air itulicates that tlii'y 
travel with tin? ociuatoriai easlerlie.s along the 
climatic front betw(*en the moirt iiionKoon current 
from the .couth uud the dry land winds from 
tire north. 

In tlic months of July arid .August tliis front is 
near Lst. 2r»®N., ns the strong monsoon current, 
4 to 5 Km. deep, flows as a- southerly or south- 
westerly current up to this latitude; at greater 
heights the southerly ciiFTcnt is replaced by Ihc 
oqiiati.rial easterlies whicdi also extc^rid to about 
25®N. in these rriontlis. The typlioon tracks over 
the Indo-tfiiineso Peninsula lie between Lat. 20° 
and 25°N. With llio commencement of the retreat 
of the monsoon in Hoptember this fmnt is displaced 
southwards anil there is u corresponding displace- 
ment of the l>elt of tracks of the typhoons over the 
Tiidu-C8iinese Peninsula, wliicli now lle.s between 
Lat. 15° and 22® N. 

The winter high over Asia develops in October 
and northerly winds extend further southwards, 
and push tho front to lower latitudes. The belt of 
typhoon tracks over the Indo-Cliinese Peninsula is 
also displaced further t4) the south and now lies 
between T-at. 10° and 20‘*N. With the intensiflea- 
tion of the .Asiatic High in November and Ibc 
strengthening of the cold winds from tlie north 
the typhoon tracks in this month over the Indo- 
Chinese Peninsula lie between I^t. 15° and 10°N. 
The typhoons of October and November mostly 
recurve to the north and north-east in the east of 
the. Bay; they apparently travel with tho upper 
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air current within the first three kilometres and 
appear to be shallower than the typhoons of July 
and August. By December winter conditions 
become established in southern Asia and no 
typhoon crosses the Indo-Chinese Peninsula ; occa- 
sional ones, however, travel westwards farther 
south in about Lat. 

It has been pointed oilt by Visher that, although 
typhoons attain destructive violence to the west 
of liong. they are probably generated much 

further east as indicated by observations in recent 
years in the Marshall Islands and in the seas south 
of the Hawaii Islands. This is not improbable as 
the line of convergence of the south-easterly trades 
and the north-easterly trades lies well to the north 


of the equator in the typhoon months, and extends 
to the coast of Central America. The typhoons 
may well be regarded as piessure waves generated 
in this line of convergence, wliich travel westwards 
witli the equatorial easterlies, and intensify when 
they reaoli more northerly latitudes on appronch- 
im; the Asiatic continent. If we could draw the 
tracks of all those low pivssiire waves in all stages 
of development, it is probable that we would find 
that a majority of them have their origin in the 
Knst Pacific Ocean and finally recurve into the 
gonpral westerly circulation of tlie temperate 
latitudes in the North Pacific Ocean, China op 
Upper India. 


Research Notes. 


Uber Gewisse Orthogonale Polynome, die Zu 
einer Oszillierenden Belegungs-Funktion 
Gehoren. 

Tuis propcrticH of some interesting polyno- 
mials arising in eonnection with Legendre’s 
polynomials are treated in this paper 
(Szogo, Math. Ann. H. 110, pp. 501-513). At 
the same time Szego proves two eonjectures 
of Stieltjes wliicli remained unproved up till 
tile present day. The polynomials that ho 
considers are defined by means of the 
equation 

Q»V) ^ 

wlicre Q» (x) as usual represents the Legen- 
dre’s polynomial of the second kind. Then 
we have obviously tlie orthogonality relation 

x^dx =r.0, 

(Hero it is to be observed that the weight- 
Linctiou P„ (x) is highly oscillating.) The 
two conjectures of Stieltjes which he proves 
hero are: (1) The roots of £» U) are all 
real simple and lie in the interval (— i, ! 1) ; 
(2) The roots of l\(x) separate those of 
En(a?). In this connection Szego remarks 
that a more general conjecture of Stieltjes is 
not yet proved and that his methods develop- 
ed hero cannot perhaps be applied to the 
general case. Some analogous results are also 
proved for obtained in an analogous 

manner from the associated Legendre func- 
tion of the second kind 

K. V. I. 


Uber die Kleinsche Thecrie der Algebraischen 
Gleichungen. 

In this very interesting article llraner {Math. 
Ami.j Band, 110, Heft IV, pp. 473-500) has 
perfected Klein's tlieory in many important 
directions. It is well known that Klein has 
established an intirnale connection between 
the solution of an algebraic equation and 
the “ Formcn-Problem ” of a group (usually 
the Galois group of the equation) which Is 
given either as a linear transformation 
group or as collineation group. The Her- 
mlte-Kronecker solution of the quintic equa- 
tion by means of .*1 modular equation of the 
fifth Older (the icosmder equation) was 
explained very clearly by Klein by means of 
this analysis. Ho and his students have 
eontributcfl very largely to the tlieory of the 
scxtic and the septic eipiation which can 
perhaps he considered as the most important 
work in this field since the classical work of 
Abel and Galois. 

The “ Formoii- Problem” of a group of 
linear transformations (order n) is the deter- 
mination of a point in the H-dimension 
space in which the linear transformations 
are supposed to act wlien the values of the 
fundamental invariants for the point are 
known. In an exactly similar manner wo 
can formulate tlio same for a collineation 
group. Tlie fundamental problem is that of 
determining the cases when the solution of 
an e([uation can be made equivalent to the 
“ Formeii-Pr?*blem ” of a suitably chosen 
group (it is usually the Galois-group of the 
equation). In the case of the lincar-trans- 
formation-groiip this problem is compleioly 
solved. In a very interesting way Brauer 
solves this problem for the case of collinca- 
tion groups also. The first part of the 
article does not presuppose much knowledge 
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on the part of the reader but tlio latter part 
prcBuppoaes some knowledge of the theory of 
hyper-complex numbers and group characters. 

It has already been observed by Klein 
that in the ease of the quintic equation the 
solution can be reduced to that of the 
‘‘Former!- Problem’’ of the icosieder group 
only if we extend the held of the coeflieionts 
by another quadratic irrationality. It has 
been found by Jlraiier that in general the 
extension of tlie held is indispensable; and 
the theory of hypereomplex numbers gives 
us inueli knowledge about the nature of the 
irrationalities that wo have to adjoin. In 
§ 1, 2, 3 he shews how tlie solution of an 
equation and the “ Formen-Problem ” of a 
collineation group can be related. The 
principal result that he proves is dependent 
upon the theory of factor systems of the 
representation of groups treated by 8chur in 
Math. Znt., 1919, 5. It is ‘ If /W=-0 is an 
equation with coefheients out of a held P 
with its Galois-groiip (1 which is one-one 
isomorph with a collineation group 0, then 
the complete solution of the equation is 
equivalent to a “Formen-Problem ” of 0 if 
among tlie factor systems of G, a system is 
found which is associated with the unit 
system (in the sense of Schur, loc. dt.}.’ 
Here it is shewn that the number of those 
factor systems that are to be investigated 
is equal to the index of tlie group of the 
inner automorphisms of G with the group of 
all the automorphisms of G. In § 1 he con- 
nects the theory of the solution of the 
equation with an aggregate of simple nor- 
mal algebras (or hypereomplex numbers) 
over P in an independent way. The princi- 
pal results of § 4 and 5 arc tliese. 

There exist a finite number of normal 
simple algebras over P, which can bo deter- 
mined and which possess the following 
property — viz., the complete solution of 
/(j;)^0is equivalent to a solution of a 
“Formen-Problem” if there exists a complete 
Matrix algebra among the previously 
mentioned finite number of them. If there 
does not exist any such algebra among them, 
then the field P is to be extended. If w is 
the smallest of the indices of the algebras 
over P, then Die degree of the extended 
field P' over P is at least ecpial to m. If n 
is the dimension of the space in which the 
collineations are supposed to act, then the 
degree of P' over P cannot exceed (?H1). 
The results are illustrated by taking the 
quintic, sextio and septic equations. 

K, V. I. 


Raman Effect of Cyclohexane. 

K. Haberl (Ann. der Phys., 1931, 21(5), 301] 
has found a remarkable fluorescence in the 
Itaman spectrum of cyclohexane excited 
by Ilg-radiation with a great temperature 
dependence. The regions of fluorescence 
are about 2,900 A. U. and 4,000 A. U. He 
has also found that the fluorescence dis- 
appears if the Hg- radiation is filtered through 
a glass plate. Ko explanation of the above 
phenomenon is yet given. 


Experiments with Positrons. 

In ZcilHehrifl fur PhyHik,W3i, 92, pp. 485- 
512, E. Rupp gives a detailed account of the 
experiments conducted by him with the 
object of discovering the properties of the 
positron. His results agree in the main 
with those of other workers, particularly 
J. Thibaud, but the special interest of the 
work lies in the way in which the positrons 
were produced. In their first experiments 
on induced Radioactivity Curie and Joliot 
found that when aluminium was bombarded 
by a-particlcs it was changed to radio- 
phosphorus which emitted positrons. This 
has been utilised in the present work to 
obtain a source of positrons. Even the 
a-particles were produced in the laboratory 
by bombarding lithium by highly accelerated 
protons. The a-particles so produced then 
hit the aluminium and gave rise to posi- 
trons. A large number of experiments were 
conducted to determine the properties of 
these positrons. The value of ejm for the 
positron was found to be 0-95 ± 0-05 times 
that for the electron. The positrons when 
scattered by aluminium and gold foils sliowed 
no diffraction rings while electrons of the 
same energy 'do show such patterns. The 
absorption coefficients of Al, On and Au, for 
positrons were 30 per cent, smaller than 
for electrons. The loss of velocity was 
greater for positrons than for electrons 
when they traversed similar foils of Al. 
The positrons did not dislodge secondary 
positrons but liberate<l secondary electrons 
as efficiently as primary electrons do. The 
positrons excited a strong X-radiation whose 
wave-length was independent of the velocity 
of the positrons, while electrons produce 
X-rays whose wave length does depend 
on the velocity of the electrons. In the 
mean each positron produced two quanta 
of X-radiation. The positrons were not 
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found to produce artificial transmutation 
of elements, 

T. S. S. 

The Production of Neutrons from Beryllium 
by means of hard X-rays and artificial 
Radioactivity. 

In a recent communication published simul- 
taneously in Nature (1934, 134, 880) and 
Die Naiurwmenschaften (1934, 22, 839), 
A. Brasch, F. Lanj^e and A. Waly of 
Berlin and T. E. Banks, T. A. Chalmers, 
L. Szilard and F. L. TTopwood of London 
describe experiments in which neutrons 
were liberated from beryllium by means 
of hard X-rays. The X-rays were produced 
by high-voltage electron tubes worked by 
a high-voltage impulse generator installed in 
the High Tension Laboratory of the A.E.G. 
in Berlin and capable of delivering several 
million volts. The X-rays produced from 
a tungsten anticathode in a tube work- 
ing at 1-5 million volts fell on the 
beryllium. Bromoform was irradiated by 
the neutrons thus produced and when the 
nidioactive Bromine isotope was isolated 
in London it was found to have an activity 
with a half- value period of six hours. 
The activity was increased when the volt- 
age of the tube was incrctased to a value 
below two million volts. The activity showed 
a rapid increase with an increase in the 
voltage. This can be explained if there is 
a limiting wave-length for the X-rays which 
can liberate a neutron from beryllium, for 
the fraction of the total output of the 
X-ra^ tube, which is harder than this limit- 
ing radiation will increase rapidly with 
increasing voltage applied to the tube. 

T. S. S. 

The Genesis of Elements. 

0. K. Lewis {Phys. Rev.y 1931, 46 , p. 897) 
has put forth an interesting hypothesis 
reganling the genesis of elements. All celes- 
tial bodies except those having the highest 
temperatures are supposed to consist 
mainly of the elements that are found 
in metallic meteors (mostly Ni and Fe) 
which are assumed to bo thermodynami- 
cally most stable states with respect to 
transmutations amongst elements. But they 
become affected superlicially by the action 
of radiation of the type of the cosmic rays 
or the much harder rays as are responsible 
tor the so-called ‘‘bursts**. This results 


in the formation of the lighter oleiTients 
as are found in the earth’s crust and the 
stony meteors. Less often the nuclei may 
combine to form the heavier elements. The 
disintegration of the nucleus under the 
action of radiation mostly takes place so 
that (a) an even splitting into two nuclei 
takes place, each having half the mass 
and half the charge of the original nucleus, 
or (b) a nucleus of the types “ -la ” is 
formed. Sometimes such processes yield 
a few unknown isotopes. These are assumed 
to be unstable and are supposed to undergo 
8-ray transformations producing the more 
stable elements. 

By this hypothesis it has been possible to 
account for the nature and (>!xtent of occur- 
rence of the more abundantly occurring 
elements in the carth\s crust anil the stony 
meteors. This supports the favourite theory 
of the pctrologists that the interior of the 
earth consists of metallic masses resembling 
nickel steel. 

K. S. G. D. 

Platinum-Rhodium Alloys for Oxidation of 
Ammonia 

The catalytic oxidation of ainnionia to 
oxides of nitrogi^i is from the standpoint 
of industry, one of the most important 
reactions in heterogeneous catalysis. The 
choice of a suitable catalyst and the condi- 
tions of e(*.onomie operation have been the 
subject of a number of investigations. 
Two general types of commercial processes 
have been in use : {a) Those in which the 
operation is carried out at atmospheric 
pressure; ib) Those in which the reaction is 
conducted at high pressures. The choice of 
a proper catalyst is thus governed by the 
operating conditions. During the War, 
iron oxide catalyst with bismuth oxide as 
promotor was employed in Germany, but 
was subsequenUy given up in view of the 
low ciricieiicy. Platinum in the form of 
hue gauze has been extemsively used, but 
the loss of metal under the operating condi- 
tions is a factor which cannot be neglected. 
The optimum condition for the minimum 
loss of catialy.st by disintegration, high con- 
version efllcicin*y and large capacity under 
the actual conditions of commorcdal opera- 
tion have been worked out by ITandforth 
and Tilley (Ind. Eng. Chem., 1931, 26 , 1287). 
They have shown that Platiiiurn-Bliodium 
alloys containing 5-10% of Bhodium have 
been found to give a low loss of metal and 
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high capacity under the operating conditions 
required for the maintenance of high con- 
version cfflcicncy. Thus at the same tempera- 
ture (900®C.) the conversion efQcicncy of 
10% Rhodium alloy is 99% while that of 
pure platinum is 95%. The loss in weight 
under similar conditions for the Platinum- 
Rhodium alloy is much lower than that for 
pure platinum. The results are of impor- 
tance not only in industry, but also in the 
elucidation of the theory of promotor action. 

M. P. V. 


Observation on Sphenilites. 

A C 0 MPRKHEN 8 IVJC Study on sphenilites has 
been made by R. J. Colony i:;nd A. J). 
Howard (Aw. Mineralogist, Nov. 1931, 19 , 
No. 11) from the rocks collected from 
various places in America. The point of 
interest is the distribution of micro! ites both 
witliin and around the splicrulites. The 
microlites within the sphenilites are arrang- 
ed in a confused manner, wliilc around the 
spherulites, they are bent and show a 
characteristic alignment. Experimental 
determination witli menthol and pyroxene 
showed, that as long as the melt remained 
sufficiently liquid the microlites wore borne 
toward the growing sphernlite and the 
arrangement was haphazard. As the visco- 
sity increased the movement became slower, 
and theoretical <liscussion has revealed that 
the fibres of microlites will curve around the 
spherulites. He has also observed the 
interesting phenomena of spherulites growing 
within spherulites, and after discussing the 
various alternatives, he suggests that the 
larger or the host spherulite started growing 
first, and when it included the smaller one 
the latter could not grow due to lack of 
supply of material, while the former became 
bigger and bigger due to continuous growth. 
From th(i experimental evidence and theo- 
retical discussion he has concluded that at 
the time of emplacement the lava was 
sufficiently liquid, so that the microlites 
were disturbed by the diffusion currents set 
up in response to sphcrulitic growth. From 
this study he has shown that since there is 
a close relationship between viscosity and 
the rate of cooling, the arrangement of 
microlites in the spherulites may be used as 
an indication of the comparative rates of 
cooling of similar lavas. 


Magmatic Wedge. 

After contributing a series of important 
papers on crustal mechanics J. S. DeLury 
lias published a very interesting article (Am. 
Journal of Science, Nov. 1931, 28 , No. 107) 
on ‘the magmatic wedge’. In this ho has 
made a detailed study of the geothermal 
gradients and their relation to the develop- 
ment of magma in sub-crustal regions. In 
this connection he suggests that magmas 
are locally formed and locally intruded in 
contrast to huge vertical magma chambers. 
From the geophysical data available he has 
discussed the principle of hydraulic wedge 
and migration of magma with reference to 
solid flow. TIis conclusions have a direct 
bearing on such major problems of geology 
as continental drift isostasy and petro- 
gonesis. In the end lie suggests that assimi- 
lation in its broadest aspect would appear 
to be the controlling factor in the develop- 
ment of diverse rock types thoiigli some 
aspects of differentiation cannot be ignored. 
This is indeed a statement, which will 
revoke the controversy between the two 
schools, namely, the assimilation and differ- 
entiation. But, however, it is gratifying to 
note that a further contribution on this 
aspect of the question is under preparation 
and petrologists in particular will be watch- 
ing with interest the publication of the 
same. 


Liopelma Studies. 

No. 1. Inner Ear; No. 2. Cranial 
Characters. 

D. S, Wagner in these two papers (AnaL 
Anz., 1931, Bd. 79,51-04-65-112) amply puts 
forth evidences in favour of the erection of 
the group Liopelmidw by Noble to accommo- 
date Ascaphus and Liopelma. The LiopeU 
miJai lack a middle oar, annulus tympanicus 
plectrum and eustachian tubes. Only the 
operculum persists. The ((uadratomaxillary 
is also absent. The inner ear, however, 
does not suffer a parallel degeneration. 
Liopelma is linked with Ascaphus furtlier 
in possessing sciparate passages for V and 
VII nerves, and a foramen acusticuni 
medium. Thus the study of the otico- 
suspensorial region of the skull of Liopelma 
certainly affords corroborative evidence of 
he autonomy of the Liopelmidw. 
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Science Notes. 


New Year Honours . — Tho names of thu follow- 
ing men of science are iiicliiileil in the list of 
recipients of tho New Year Honours 

C.I.E., Uai Raliailiir Dayaram Sahiii, Director- 
Oeneral of Arcliwology, Knitjhthood, Lt.-(\)1. 
T. N. Duggan, Grant Medical Gollegt:, Bombay. 
Dman tiahadnrt YLsxi Bahadurs. B. Kanganathan, 
Vice-(7hancellor, Annatnalai University. Ral 
Bahadur^ Uai Saiiib Malik Cliaran Das, S(*cretary, 
Imperial (7oiiriuil of Agricultural Uesearcii Depart- 
ment. Uao Bahadur t Mr. G. N. Uangaswaiui 
Iyengar, Millet Specialist, .VgriculUiral Uesearch 
1 nstitutc, Coimbatore. 

* « • 

We are happy to felicitate Aao Bahadur L. K. 
Ananthakrishna Ayyar, the veteran Anthropologist 
of India, for/nerJy I'rofessor of Antlimpology, 
University of (Calcutta, on his being nominated a 
Kollow of the French Academy. The Minister of 
Bdiioatiori in France has also presented Mr. Ayy:ir 
with the French National “Brevtrt” appertain- 
ing to ** Onicer D' A endemic 

• • « 

Prof, M. W. Uosorithal has been appointed by 
tho Mysore Durbar as Professor of Pathology, Me- 
dical (^illegc, University of Mysore, and Ofllcer-in- 
cliarge, Sri lCrHliiiaraj(tndr;i. Hospital, Mysore. 
His wife Dr. M. B. Uosenthal has iieen appointed 
Medical Advis:*!' to the Women and (Milldren 
Welfare (7ommitlee, Mysore. 

« « * 

Prof. Williaiii Wright, Doan of the London 

Ifospit.-il Medical ('ollege, was on a short visit to 

I mlia in connection with tiie preJiniinary exami- 
nation of th(i Royal (College of Surgetms. This was 
tho first time tho examination was conducted in 
India. 

« « * 

Cotton BsHearch Sliid:mtahlpa.~-T\\a Indian (Cen- 
tral Cotton (Committee will award in February 
hl35 two resonreh studentship? tenable for 2 years 
from April 11)25. The .sliideritshi])s are of the 
value of lis. lOU per mensem during the first year, 
and Hs. 120 per mensem during the second. One 
will be awarded in Botany (Cotton Breeding) and 
the other in (7otton Bntomology ((\)ttnn Posts) 
if suitable auplication? are received. 

• * * 

Mr. T. L. MerrlinaQ, l.c.s., has boon nominated 
a member of tlic Indian Lac Cess Committee, 
Imperial Council of Agricultural Research Depart- 
ment vice Mr. IL. B. llorsfield resigned. 

« * • 

Indian Science Conqresp, Accjordiiig to a 

report appearing in iSi /a/s *oit 'Of, Dr. Sir Upendra- 
nath Brahmacliari, Kt., M.n., ph.u., f.a.s.r., 
has been elected President of the Indian Science 
Congress, 1020, whicli will bo hohl at Indore in 
January 1920. 

* • • 

Scientific Exhibition, Bofful Insiilute of Scieiwe^ 
Bombay. is not often that one c in see in India, 
Scientific Exhibits and devices like those displayed 
at the Exhibition organised by staff and students 
of the Royal Institute of Hcionce, Bombay, from 
the 13th to 18th December, 1024, in aid of the 
Bombay Hospitals under the patronage of His 
Excellency the Governor of Bombay and Lady 
Brabourne. In a country where occasions like 


theso are not a rcfgiilar feature on the prograiriTiio 
of any Institution, the layman has a special 
interest in them, so long as tlioy cater for his 
enteitainment and satisfaction of curiosities. 
This is much more so on account of tlie absence 
liert) of permanent Institutions like Science 
Museums of Western countries. The visitors to 
this Exhibition evinced a great interest in the 
standing exiii hits as well as manipulated devices 
shown ill all tlie sections, v/r., Physics, Chemistry, 
Botany and Zoology. If the number that visitocl 
is any gauge of it s success, we can safely say that 
the Bxhihition had been very popular. The 
amount realised to the extent of about Rs. 12,000 
will go towards tlie relief of siifTerors in Bombay 
Hospitals. 

* * * 

AlUladia Medical Conference.— An Exhibition 
was orgnnisc‘d in connection witli the Conference. 
Sir Fa7.i-i- Hussain in declaring the Exhibition 
open, remarked *Mndin may well be proud, that 
things for which, shi; not v«Ty long ago, entirely 
depended on foreign countries, can now bo supplied 
to an increasing extent by Indian Manufactures.” 
The need for siicli exhibitions is gi*eat as the 
medical profession^ needs 1o be informed of the 
progress achieved in tlie iniiniifactiireof chemicals, 
drugs, apparatus and surgical instruments by 
diHereiit firms within and outside India. This will 
not only help to fuither the development of the 
indigenous ind'istry but will also serve to take 
stock of the scientiilc emitribiitions to Pharma- 
ciepia made by Indian Research. 

• ¥ • 

Advisory Board of Rduvation.—Ono of the impor* 
tant resolutions Mint was p.'issiul at the general 
session of the All-India Educational C'unfcrence 
held during the last wock of December at Delhi 
concerns tlie formation of a central body whose 
main function will be to co-ordinate educational 
activities of the various provinces and whicli will 
serve ns a bureau of information in nil Educational 
matters. 

* ¥ * 

AlUInditi Vcte,rimiry Conference.— Y\\o Eighth 
Session of tlie (Conference was h<dil at Bombay on 
the 29111 and 20tli Decemlier 1921, Khiin Sahib 
N. ]>. Dhakmarwala ])residiiig. In tlie course of 
Ills President till Address, tlie Khan t^ahib stressed 
on the need for establlsliing a large number of 
animal welfare centres. Tho cash value of cattle, 
labour and dairy products is not loss than 15,000 
crotos of nipet's anniijilly and tho need for estab- 
I lishitig such centres distributed throughout tho 
country is imminent. Tluu'c is also necxl for a 
(.-en trill Nutrition Inst itute to co-ordinate research 
work done in the Provinces. He referrod to the 
vast unexplored animal wealth of tho country and 
pointed out the possibilities of improvements in 
dairy and farii-. products. 

* • * 

Indian Instilide for .Medical Research.— The 
Institute was opened at (Calcutt a on the Now Year 
Day in temporary premises at 41, Dharmatola 
Street. In addition to a diagnustio laboratory 
the research department of Bacteriology and 
Protozoology have started work. Other depart- 
ments will be started shortly when more 
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Buitable and commodious accommodation be- 
comes available. 

A SciontiHc Advisory Board with several 
eminent scientists of India has been constituted 
to advise the Institute on all technical matters, 

« « * 

Federation of Nalionul Educational IneliiuiionH 
in 7«dia.— With a view to briiiK toj^ether the 
various National institutions impartiuij; higher 
education scattorod all over India, it is proposed 
tcj form a Federation of all the Institutions. 
With the cr)-ordiriatcd efforts, a further expansion 
of National Education through the medium of the 
language of tlin country would result. More than 
Afty lakhs of Ilupces have been spent in building 
up all these National Institutions and several lakhs 
are being spent every year for their maintenance 
and development. At present they are more or 
less isolated ; each University has a curriculum 
of its own and the degrees conferred by one is not 
recognised by the others. A fedoraVion which 
would act as an inter- University organisation and 
bureau of information is now needed to further 
the cause of National Fiducation in India. Tlio 
draft constitution and rules of procediini have 
been circulated among all the Institutions and a 
preliminary conference for constituting the 
federation will bo held in February next. 

« « « 

Imperial Tnaliiutc, — Sir Harry Lindsay, K.c.l.R., 
c.B.is., has been appointed Director of the 
Imperial Institute, London, with effect from 1st 
October 10:H vice Lieut.’Gon. Sir William Furae, 
K.C.B., D.S.O., retired. 

Sir Harry Lindsay was Director-General of 
Commercial Intelligence, Calcutta, 1910-21 and 
Seci*etary to the Government of India, Commerce 
Department in 1922. Ho was appointed Govom- 
inent of India Trade C/Oinmissioner in London in 
1923. 

♦ ♦ • 

A wards of the Hnyal Society, Coptsy 

Medal miH awarded to Prof. T. H. Ilaldano in 
recognition of his discoveries in human piiysio- 
logy and of tlieir aijplication to Medicine, Mining. 
Diving and Engineering. (3) The Ramford Medal 
was awarded to Prof, W. J. do Haas for his 
researches on the properties of boditjs at low 
tomperatiires and in particular for his recent work 
on cooling by the use of adiabatic demagnotiza- 
tion. (3) Roijal Medals to Professor S. (.'hap- 
man for his researches on the Kinetic Theory 
of Gases, in terrestrial magnetism and in the 
phonomeua of the iippar atmosphere and to Prof. 
E. D. Adrian for his work on the Physiology of 
Aerves and its application to the problems of 
sjuisation. (4) The Davy Medal to Prof. W. N. 
Ilawworth for his researches «in the molecular 
stnicture of carbohydrates. (5) The Darwin Medal 
to Prof. A. G. 8.*ward in recognition of his work as 
p.paleobotanist. (0) The SylvesUtr Medal to Earl 
Kiissell for his distinguished work on the founda- 
r M;«'cmatics. (7) Tlie Jlu'/hes Medal 
to 1 pof. It. M. G. Siogbahn in recognition of his 
work as a piiysicist and technician on long wave 
X-rays. 

• • • 

School for Polar Research, Camf/ridge,— 'Accord- 
ing tj a luite appealing in a recent issue of 
• Science , a centns for Polar Research was 
opened by Stanley Baldwin on November 16. in 
the presence of several Arctic Explorers. This 
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centre is designed as a memorial to Captain 
Robert Falcon Scott and the facilities of the 
building include a library, map room, rniisoum 
and archives containing all available log books, 
diaries and weather records kept by Polar expedi- 
tions. ** Arctic and Antarctic exploration is a 
prolonged war which needs strategy and carefully 
laid plans for its successful prosecution. The new 
building provides a venture in study and research 
for all those going out into the partly known and 
unknown." 

* * • 

The Nobel Prize for Chemistry has been awarded 
to Dr. Harold C. Urey, Professor of Glieinistry at 
Columbia University, for his discovery of deute- 


In view of the large growtii of the Indian Sugar 
Industry, large quantities of molasses are now 
available; last year the quantity produced 
amounted to 500,000 tons. It is estimated that 
this year it will amount to 650,000 tons, which 
the United Kingdom and a Britisli (kimpany has 
already undertaken to purcimse with a view to 
turn them into manure. Tlie Calcutta Port 
authorities as well as the railways liave consented 
to give special ratf*s for the export of molasses, 
which will prnve a great boon to tliu sugar 
industry, utilising, as it does, a liilhcrto wasted 
byproduct. {Chemical Age,) 

* * * 

On Forecasting Weather over North-East Balu- 
chistan during the Monsoon Months July and 
August,- By A, K. Roy and R. (*. Hhattachnrya 
(Indian Metenrologioal Department, Scientific 
Notes, Vol. V, No. 5S),--Tlie difference between 
barometric pressures at 0700 hrs. local time at 
Klinnpur (in the soutli Punjab) and Rawalpindi 
(in the north Punjab) is a usefiil factor in predict- 
ing weatlier over north-east Raliichistau during 
the two months .Tuly nnd August. A statistical 
examination of d.^ta for five years (1929-1933) 
conflrms tlie belief that tlie days on wldeh the 
pressure difference (Khanpiir minus |{.‘iwalpiiidi) 
is negative are usually associated with disturbed 
weather, and the days witli positive difference are 
generally fine. It is found that a forecast bascfl 
on the single criterion would be correct on about 
69 per cent. days. The results are extremely 
striking wlinti the days with largo negative and 
positive differences are taken into consideration. 
It is found tliat out of 33 days during the above 
period when the difference of pressure at OSOO hrs. 
Ij.M.T. on any day was 0-10* or 11101 * 0 , rainfall 
wiis recorded during the next twenty-four liours on 
as many ns 29 flays at one or more of the five 
observatories in north-east Baluchistan while 
measurable rain occurred only on I out of 54 days 
associated witli a ix)sitive difference amounting 
to I* 0*05* or above. 

« « * 

Mechanical Testing of Timftar.— (His Majesty’s 
Rtationery Office. Price la. net. Post free la. Id.) 
Anyone desiring to determine the mechanical 
and physical properties of timber fixitn tests 
on small clear specimens will be interested in the 
Report of the Committee on the Mechanical Test- 
ing of Timber. This Report is tiio result of a 
critical examination into existing standard me- 
thods of the mechanical testing of timber in the 
form of small specimens free from defects. The 
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conclusions arrived at are constructive and cer- 
tain reconiniondations are made concerning' exist- 
ing practice. 'Phe report is fully illustrated with 
diagrams and photographs. 

* * • 

T/iS Phyaioloffical Society of [ndia.—A society, 
named “ The Physiological Society of India/’ has 
been started in Calcutta in .Inly, last year, and 
has been ri'gistered in December. This Society 
aims at promoting' and organising researches in 
Physiological and Bio-chcmical problems of India 
by enlisting the co-operation of Physiologists and 
Biochemists working in tiie various lal)oraturics of 
India and also of those scientists and medical men 
wlio tak'i an interest in those two basic medical 
sciences. The Society had already arranged 
four ordinary meetings in wliich several important 
contributions by research workers were discussed. 
The olllcc-bearers of the Society are : — 

I^reaident. 8. C. Mahaianobis, Esq., fi.sc. 
(Edin.), F.11.8.K., T.K.s. (Retd.), Professor of 
Physiology, tlie Univei-sity of (’alciitta and 
(^armiclunl Medical (vollege, ('alcutta. Vice-Presi- 
dents.— {1) .Sir Nilratan Sircar, Kt.. m.a., m.d., 
D.C.L., Jiii.n., formerly Vice-(Jliancollor, (-alciitta 
University. (2) Sir Kedarnath Das, ict., r.T.K.,M.D., 
F.c.0.ri., Principal, Uarmicluel Medical College, 
Calcutta. (*.i) Sir Upendra Nath Brahinachari, Kt., 
M.A., M.U., Ph.n., Professor of Tropic.'d Medicine, 
f-armiclucl Medie:il t’ollego. Calcutta. ( 1) Dr. 
Bidhan Chandra Boy, M.n. ((’al.), M.ii.c.r. (Ijonii.), 
F.R.C.S. (Eng.), Professor of .Medicine, (•arinieimd 
Medical College, (Calcutta. (.">) Ur. 11. E. 0. 
Wilson, Professor f»f Bio-Chemistry, All- India 
Institute (»f Hygiene and Pulilic Health. Secreta- 
ries,— {\) N. C. Bhattacharji, Esq., M A., ii.so., 
Pi-ofessor of Physiology, Presidency College, 
Calcutta. (2) N. M. Basu, Esq., M.se., Professor 
of PJiysiology, Presidency Collcg<*, C.alciittii. 
Asst. Secretary.— Dr. P, N. Brahmaeluiri, m.sc.. 
M.U.. i*.R.s. Treamrer.—\}r, B. B. Sark.ar, n.^«c. 
(Edin.), F.U.S.K., Professor of Physiology. Univer- 
sity of Calcutta. I’lie Exi?cutive CiJiuniittee of the 
Society consists t»f the above ollice-bi»arers and 
eleven other members reprcsentiiig various 
institutions. 

« * * 

The Indian Botanical Socidy. -The following 
resolutions were passed at the Annual Meeting of 
the .So'.dnty held in C.'ilciitta on the 4tii .laiiiiary 
— I t has cn.uie to the knowledge of the members 
of the Indian Botanical Society that a proposal 
is under consideration f«ip tlic removal of 
certain irreplaceable Bot<anical specimens of 
great scicntilic value, including type-specimens, 
hitlierto pre.served in the ITerbariuiii of the 
Royal Botanic (lardens, Sibpur (Calcutta). 
This body views the proposal with serious appre- 
hension, realising, as it does, iliat the removal of 
any sucli speciincns is bound to be detriiiiental to 
the progress of I’cscarch in systematic Botany in 
India. It is strongly oppc»sed to the removal from 
this country of any specimens except one out of a 
triplicate set (not being a type specimen) for 
puiposcs of temporary loan or exchange. 

2. This body is further of opinion that in the 
interest of Botanical Re-§earcli in Indl.a It is 
iinperalivo for the Botanical Survey ; 

(n) To frame and enforce strict rules as is done 
by the authorltiee of Kew Herbarium, the British 
Museum, the Indian Geological Survey and the 


Indian Zoological Survey, for controlling the loan 
or exchange of 8pecimen.s. 

(/i) To prevent all furtlujp transfers of types 
and co-typf3s under any circumstances. 

(c) To demand the return to India of all type- 
spnciiuens belonging to tlie Botanical Siirvc^y 
prcvioiLsly sent abroad either on temporary or 
permanent loan. 

3. This body understands that the question of 
removal originated during policies of retrenchment 
when dangers to historic collections in general 
were agitating tlie minds of scientists. This body 
places on record thf? opinion that considerations 
of eeonomy slunild not be allowed to stand in the 
way of the preservation within the country of 
original specimens of scientifle value, which 
constitute a national asset. 

4. This binly therefore strongly urges the 
Government of India to provide the necessary 
facilities for the .‘ul equate housing and preserva- 
tion in this country of the specimens in question. 

5. This body also recommends that the 
Government of India may be plcuised to restore, 
if po.ssiblcf, the two posts retrenched from the 
Botanical Survey. 

6. Tills body resolves that the above resolu- 
tions be communicated If) the Government of 
India and to the Government of Bengal. 

* « * 

Bach Numbers of the Biochemical Journal . — Buck 
volumes of the Biochemical .Journal, Volumes 1.5 
to 27 ( li]2l-103.3) and Index to Volumes 11-20, 
are .n.v.’iilnble for sale. The first four volumes 
(1021-11)2 1 ) are bound. Enquiries regarding the 
piircliase of tlie same are invited. Apply to 
•‘B..r.”0/o. Current Sciencu, Indian Institute of 
Science, Ilobbal P.O., Bangalore. 

* * * 

We acknoweidgo with thanks the receipt of the 
following: - 

“ Actiialiles Scientiflqiies f.»t ludiistrialles,” Nos, 
150, 160, 165. 177, 180, ISl, 1S2, 1S3, 18.5, 186, 
187. 

“The .Tournal of Agricultural Research,” Vol. 
10, N€)s. 6 & 7. 

“ The Prococilings of the As.soci.ation of Econo- 
mic Biologists,” Vol. I (1030-1033). 

“The Bioclicmical Journal,” Vol. 28, No. 5. 
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Reviews. 


The Drama of Weather. By Sir Napier 
Shaw. (Cambridge University Press.) Price 
7s. 0d. 

Thes Knglisli-reading public owe a deep 
debt of gratitude to the dozen of British 
meteorologists and the author of the four 
volumes of the Manual of Meteorology for 
this eminently readable little book on 
Meteorology. 

In a small space of 270 pag(5S, Sir Napier 
has treated tlie scipicnee of events taking 
place in the sky and constituting weather as 
the progress of a great drama. The stage is 
the whole atmosphere, tlie actors in the 
drama are the clouds, rainbow, lightning, 
water spouts, dust-storms and weather 
phenomena. Some of the jewellery of the | 
actresses such as the beautiful ice crystals ' 
constituting snow, conic in for detailed de- 
scription. The qualifications of the watchers 
of the play, namely, the observers, and their 
equipment which is the instniments of a 
meteorological observatory, are then 
attractively described. The recounting of 
the story of the weather by the 
watchers and their attempts at finding the 
leading motives of the author of the play 
are told in the next chapter. Sir Napier’s 
great skill in compressing a vast amount of 
material in the form of well-clioscn and 
original diagrams and tables is exceptionally 
well seen in this chapter. The periodic 
phenomena of the weather, the rhythm of 
the atmosphere, is shown by the diurnal and 
seasonal variations. Besides rhythms which 
any one can see, there are others like the 
variation of water-level of Victoria Nyanza 
with the sunspot number, which can be 
discerned only when expounded by a know- 
ing critic. The last cliapter puts together 
what different watchers of the play see, 
each from his own corner. The develop- 
ment of the modern weather-map is 


described beginning with an investigation 
by Le Verrier of the travel of a storm which 
destroyed the British and French fleets at 
Sebastopol in 1854 to the latest Norwe- 
gian mode in whicli the meteorologist tries 
to identify the different ‘‘ air-masses ** pre- 
sent on the stage, and the places and times 
where they come into conflict and form an 
estimate of the relative strengths of the 
fighting forces, apparent and liiddcn, so as 
to give his verdict as to what the result of 
the fight will bo. In an epilogue, Sir Napier 
gives us his idea of what the weather- map 
of the future will be — a map in which many 
vertical cross-sections of the atmosphere 
with actual temperatures (and moisture 
contents) and actual winds will be available 
to supplement the information given by the 
ground-map. In a very partial way, the wish 
is gradually berorning realised in different 
parts of the world. 

Finely got up and enriched with beautiful 
pictures the book forms a most attractive 
introduction to Modern Motcsorology. 

♦ ♦ * 

Hx^'erimkntal Physics — A Selection of 
Experimeni’S. By G. F. C. Searle, f.r.s. 
(The Cambridge University Press, 1934.) 
Price 108. net. 

The name of G. F. C. Searle is a house- 
hold word among University students of 
Physics on account of the numerous pieces 
of apparatus of his designing which they 
meet with in their Practical Work. All 
these instruments display great ingenuity 
on the part of the designer and combine 
simplicity w'ith precision to a high degree. 
Wo have already a number of books by the 
author in which experiments of an ordinary 
kind are shown to bo capable of groat 
variety. In the book before us a few experi- 
ments of an advanced character are selected 
from each of the following subjects, mz.f 
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Dynamics, Elasticity, Surface Tension, 
Viscosity, Heat and Sound, and described in 
detail with full discussions of the theory, 
the details of the design and the method of 
procedure. A very valuable part of each 
description is the numerical record of a 
specimen experiment with individual read- 
ings and calculation of results and errors set 
out so as to servo as a model to the student. 
Although the experiments described arc not 
of a routine character. Honours students 
may profitably replace some of the stereo- 
typed ones by those given in this book. The 
theoretical discussions are also original and 
a perusal of the book will give the student a 
good insight into the correct method of going 
about his practical work. Apart from the 
detailed descriptions of some ingenious 
experiments, the teacher will find that the 
book sharpens his own ingenuity towards 
designing now experiments to suit the 
conditions of his class: the author of the 
book is an admirable model to follow in this 
respect. Wo heartily recommend the book to 
the serious attention of all Honours students 
and teachers of experimental Physics. 

T. S. S. 

« * « 

Qryhtajjr and thk Polarising Microscope. 
By N. 11. Ilartshorne and A. Stuart. 
(Edward Arnold & Co.) Price 10«. net. 

The Polarising Microscope is of general 
aid in the examination of all kinds of solid 
material preparatory to its analysis, since 
examination with it may often indicate 
whether the material is homogeneous or 
heterogeneous, and may even suggest the 
best lines of carrying out the analysis, it 
has long been of use to the pctrologist and 
the crystallographer and in recent years 
organic and inorganic chemists are also 
beginning to realise the value of the polar- 
ising microscope. This concisely written 
treatise would be of great help primarily to 
chemists and to other users of the polarising 
microscope who have at present little choice 
between elementary books intended for the 
junior student of geology and advanced 
treatises. The morphology and the optical 
properties of crystals are treated in a con- 
cise manfier in the earlier chapters, and the 
method of using the polarising microsisope 
both with parallel and with convergent 
light is treated in detail in the later chap- 
ters. A full chapter is devoted to the 
description and construction of the polar- 
.ising microscope. Full details of the me- 
thods of examination of crystals for the 


determination of their size, thickness, re- 
fractive index, isotropism or anisotropism, 
pleochroism, etc., are given, and it is hoped 
that those chapters will be of use to 
students of physics as well. Examples are 
given of the uses of the polarising micro- 
Bi'.ope in chemical practice. The get-up of 
the book is very nice and the language and 
presentation are agreeable. The fact that 
the price of the book is somewhat high at 
sixteen shillings is compensated by its 
value to all users of the Polarising 
Microscope whether they are physicists, 
chemists or geologists. 

S. R. 

* * * 

L\boratory Manual op Colloid Chemis- 
try. By Harry N^. Holmes. Third Edition, 
Rewritten and reset. Pp. xvii 1-229, 1934. 
Price 20s. (.John Wiley & Sons, Inc., New 
York.) 

Bince its first appearance in 1922 the Labo- 
ratory Manual has held an esteemed place in 
the library of ali colloid chemists, and the 
present edition which has been considerably 
improved and enlarged to include recent 
developments will be welcomed by all. 
Chapters on catalysis and colloid chemis- 
try” and ‘‘noil-aqueous colloidal systems” 
have been added and many if the chapters 
particularly those on “ adsorption, ” “surface 
and iiiterfaeial tension ” have been enlarged 
and much usef il matter atldcd, the format 
of the volume remaining more or less the 
same. 

We have gone through the volume with 
much profit and cau offer nothing but praise 
for a volume containing such wealth of 
material so systematically arranged and so 
clearly presented. The author rightly points 
out in the preface that “ when an unusual 
technic in the colloid realm is needed, it is 
believed that this manual wiil serve well as 
a reference guide.” The get-up of the 
volume is excellent, and the binding is of 
the “ vermin proof ” typo. The price of the 
book embodying so many useful features, 
appears to be quite reasonable, and wo have 
no doubt that this book will And a place as 
a laboratory companion to all colloid 
chemists. 

■ ^ * « 

In'iroductory Colloid Chemistry. By 
Harry N. Holmes, xiv+198 pp.(John Wiley 
& Sons, Inc. New York.) Price 158. 6d. not. 

The book serves as a useful introductory 
text to the author’s Laboratory Manual of 
Colloid ChemUiry the third edition o( 
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which has appeared along with this voliime. 
The arrangement of the chapters follows 
closely that in the author’s Manual and 
in several places even the wordings in the 
two volumes are similar. Keferences to 
original literature are given for the benefit 
of the student. The author's intention to 
provide for the use of chemists, a handy 
volume ” on their desks, ** to which they can 
turn for quick reference” has resulted in 
the publication of a useful introductory 
volume, which satisHes the demand for a 
brief general survey of the fundamentals of 
Colloid Chemistry. 

* * * 

CoNDUCTOMJOTRic ANALYSIS, Principles, 
Technique and Applications, i^y Hubert 
T. S. Britton. Pp. xi+178, 193t. Price 12/6. 
(Chapman and Hall, Ltd., Loudon. • 

The last few years have witnessed a grow- 
ing interest in the application of con- 
ductometric principles to chemical analyses, 
and the large amount of literature that has 
accumulateci, has necessitated the writing of 
a monograpli on conductometric analysis. 
We have had occasion to review a few of 
the monographs publishcid by Messrs. 
Chapman tand Hail under the Editorship of 
Dr. Howard Tripp, and the present volume 
which is the eighth in the series is admirably 
got up, and comes up to the ideals which the 
Editor has set himself in designing these 
publications. 

Electrometric, methods particularly those 
concerning the measurement of pH have 
been extensively employed in chemical 
analyses essential to the control of industrial 
processes, and in research. The aid of 
conductometric methods, which admit, per- 
haps, of a more extensive application, have 
been invoked by the physical chemists, only 
during the past few years, and these have 
alrea<ly yielded very valuable data, and in a 
few instances, such as in the accurate esti- 
mations of very weak acids and bases, and 
the determination of the components of 
*mixed acids, - have proved invaluable. A 
large field concerning their application to 
industrial processes awaits investigation 
and as they can be applied to difTcrent types 
of solutions — coloured, opaque, colloidal, 
etc. and can be employed for the estimation 
of neutral salts in solutions, they possess 
advantages not obtained in potentiometric 
methods. 

The book is a very handy volume compris- 
ing much useful information. The author 
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has stressed the importance of the principles 
underlying conductometric analyses, a 
thorough grasp of which will be found of 
great utility in developing and extending 
this branch of analytical chemistry. Copious 
references are cited to original literature 
which will be found invaluable to the re- 
search student. One would have wished 
that all the citations were given at the foot 
of the page as this would facilitate collateral 
reading. There are one or two minor mis- 
prints such as 2*33 for 2-23 on page 32, last 

line in the table of values of column 

U/ 

4, and 0.2M .>ia011 for 0.2N HCl in lino 3, 
page 140. A more comprehensive subject 
index too would have proved useful. The 
book fulfils a real ikmhI for a comprehensive 
ac^count of the rcc.ent a(lvanc(>.s in conducto- 
metric analysis, and wo have no fioiibt that 
it will be welcomed by all chemists. 

* * * 

iNTJlODlJCriON TO PlIYSEOLOCSIOAL OlfK.WrS- 
TRY. Third Etlition. Re-written and re-set. 
By Meyer Bodansky, pp. xi-}-(>6l. (Messrs, 
fjohn Wiley & Sons, 19.31.) Price 2.5«. 

The fact that the book lias run through 
the third edition and is the tenth impression 
since 1927 stands out as a testimony to its 
great popularity. It is a well-known fact that 
the large output of research work in all 
branches of Biochemistry, renders text-books 
rapidly out-of-date and calls for revised and 
enlarged editions. While several monographs 
are appearing in various aspects of the 
subject, a text-book incorporating, in an 
eminently readable manner, the latest 
advances without losing the historical 
perspective, and yet condensed into a 
reasonable handy volume, fulAls a real want. 
Prof. Bodansky has set himself a greater 
task— that of providing to the student who 
needs more detailed information on specific 
subjects, references to literature, — journals, 
monographs, reviews, etc., — and has brought 
out a work whose scope is more than that of 
a mere text-book. All these features contri- 
bute to the extreme popularity of this text- 
book. 

The present edition incorporates several 
improvements. The references which have 
been brought up-to-date are cited as foot- 
notes and tliis will bo welcomed by those 
who frequently resort to collateral reading. 
Several chapters have been re-written and 
those on enzymes, harmones, vitamins, 
etc., have been enlarged and made more 
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exhaustive, so as to incorporate the more 
recent advances. 

The book is singularly free from printers* 
errors and should lind a top place in the 

library of ali physiological chemists. 

« * « 

IiiwiN Canal 8orii Suiivky ItiiPoiiT, 
SERiros T.— Introductory and General Part. 
By B. Narasimha Iyengar, n.A., Ph.D. 
Pp. 18+ 1 maps. (Printed at tlie Government 
Press, Bangalore, 1931.) 

The above publication refers to the survey 
of a largo area of land which will soon bo 
brought under irrigation by the Irwin Canal 
in Mysore State. A third of the area may 
come under a monsoon crop like paddy 
requiring continuous supply of water, another 
third under dry crops recpiiring occasional 
supply of water and a further third under 
others requiring intermittent irrigation 
throughout the year. 

The soil types are similar to those en- 
countered in many parts of the Heccan 
plateau. The texture of surface soils (the 
lirst six inches) varies from stony to sandy 
and loamy in the pale yellow to light red 
groups, from loamy to sticky in the light 
red to deep red groups an<l from loamy to 
clayey in the gr<^y soil group. The stickiness 
in red soil does not seem to be due to elay 
but to a large amount of colloidal iron oxide. 
Chemical analyses show that the. soils are 
generally poor in regard to the essential 
mineral nutrients. Nitrogtm content vjirie.s 
from 0- 000*2 to O-OOO per cent., but most 
soils contain only between 0-02 and 0-01 
per cent. Total pliosphoric acid is generally 
low and the availability, as determined by 
citric solubility, still less, ranging between 
0*0002 and 0'621 per cent. All the soils 
would thus appear to he deficient in regard 
to available phosphorus. Potash content 
varies from O-OOSo to 0-077 per cent, and 
lime between 0-02 to 1-1 per cent. The 
reaction is mostly about neutral, the plT 
ranging from 0-5 to 7*5. Although the 
alkali content of the surface is generally less 
than 0*2 per cent., it is yet probable that 
with the altered conditions introduced by 
irrigation, the concentration may increase 
in some of the localities. Further research 
on this aspect is needed. 

The latter part' of the survey relates to 
a discussion of the linos along which the 
area should bo developed in the future. 
Among the suggestions made by the author 
uiay be mentioned : (1) rapid extension of 
cane cultivation ; (2) introduction of short 


season money crops; (3) creation of 
facilities for the cultivation of cocoanut, 
plantains and mulberry; (1) formulation 
of a drainage scheme in areas where alkali 
may tend to accumulate ; (5) measures 

to preserve the cattle and sheep rearing 
intlustry of the tract ; and (0) creating 
facilities for co-operative marketing of 
crops. 

The author deserve.s much credit for the 
immense amount of work that had to bo 
organiseil both in the laboratory and on 
the field. It may, nevertheless, be pointed 
out that some of the analytical data 
that would have thrown much valuable 
light on the nature and general fertility 
of the soils concerned are still wanting. 
There is no mention of any determination 
of the mechanical composition of the soils 
or their organic matter contents. Atten- 
tion may also be drawn to the inadequacy 
of the citric solubility method when deter- 
mining fhe availability of phosphorus in 
soils which are naturally rich in iron. 

* * * 

Brkkdino ano r>reuovi:MKNr of Farm 
Animals. By Rice. 

Professor Rice has to be congratulated 
for getting up such a well-planned book on 
Animal Tlusbanilry. Ft is lucidly written, 
well illustrated and t!ie. bonk itself is 
attraetive. 

The two chapters on I lie reproductive organs 
are a valuable aildition to a book like this 
on Animal Husbandly. The author not only 
deals with all the aspecds of the science of 
inheritance but explains the methods of 
breeding adopted in the breeding of animals. 
The chaplers on fertility ami sterility are 
interesting, but the Indian student should 
bear in mind that some of the facts such as 
age at first breeding and season for breeding 
are not wholly applicable to Indian condi- 
tions. From the scientific side of inherit- 
ance the tiohnson theory of pure line has 
not been elaboraleil probably because it can 
be got from books like GeneiicH in relation 
to Agriruttiire by Balcoek and Clausen and 
others. While he has brought up to date 
most of the work on sex detennination, due 
weight has liot been given to authentic 
cases of sex reversal in poultry. 

The chapters de.scribing the methods of 
breeding and grading, cross-breeding, in- 
breeding and selection will be very useful to 
both the teacher and the student of Animal 
Husbandry. The chapters on development and 
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fitting for sale and selling are useful to the 
student. It is surprising that more detailed 
information is not given with regard to 
artificial insemination on which a groat deal 
of work is being done in Russia and some 
useful work is being done both at Eilinburgh 
and Cambridge. Tiie chapter on breed 
analysis and tlie four appendices, (a) Bio- 
metry, (j^) Inheritance of Farm Animals, 
(«) Livestock Rural Association, and {d) 
Supplementary references will bo useful to 
the research worker. Inheritance in farm 


animals iff by no means complete nor do they 
all apply to Indian stoek. The remarkable 
omission is the work by Buchanan Smith 
and his co-worker on the inheritance of milk 
in cattle. In the Jersey they have noticed 
indication of sex linkage for milk produe- 
tion— -a very useful finding for the dairy 
cattle breeder. 

This book will be found very useful to the 
teacher and student of Animal Husbandry 
and it should find a place in every Agri- 
cultural College Library. 
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Forthcoming Events. 


Lucknow University, Faculty op 
Science. 

Special Lectures, Session 193i-35. 

Feb. 6, 0, 7, at 0-30 p.m. Biulogy Tlieati-c. 

“The Distribution of a Siiiiplo Kpidoinic 
Disease.’* By Mr. J. A. Strang, Professor of 
Matiiomatics. 

Feb. 9, 10, 11, 12, at 0-30 p.m. Biology TJientre. 

“ The Theory and Construction of Non-differenti- 
able Functions.” By Dr. A. N. Singh, Ijccturer 
in Matlieiriatics. 

Feb. 13, M, i5, at 0 p.m. Clicmiatry Theatre. 

” Tntornai Secretions.” By Dr. S. IJ. Zahocr, 
Reader in (3iemistry. 

Feb. 10, IS, 10, at 0 p.m. Chemistry Theatre. 

“Artinciai Colouring .Matters.” By Dr. S. M. 
Sane, Rc.ider in Organic Chemistry. 

Feb. 23,24,25, at 0-30 p.m. Chemistry Theatre. 

” Tilt Orientation of Molecules and Surface* 
Reactivity ’'(Illustrated). By Dr. A. C. Chotterji, 
Lecturer in Chemistry. 


Feb. 20, 27. 2S, at 0-30 p.m. Biology Tlieatre. 
Parasitic Worms and Disease” (IlUistrntedh 
By Dr. G. S. Thapar, Reader in Zoology. 

Electrical Engineering Society, 
Bangalore. 

[The lectures will be delivered at the Indian 
Institute of Science atS-O p.m.) 

Jan. 30ih. ” Frequency Multipliers.” By Mr. 
N. 11. Junnarkar, b.e. 

Feb. Otb. ”Ne\v Statistics.” By Mr. M. K. 
Gopnliengar, ii.sc. 

Feb. 13th. ” An Automatic Rotary Sub-Station. ” 
By Mr. S. P. Divgi. d.hc. 

Feb. 20tb. ” Evolution of Electric Lamps and 
Illumination.” By Mr. G. G. Kanitkar, b.e. 

Feb. 27th. ” Recent Advances in Carrier Current 
Art.” By Mr. S. P. Chakravartii if.se., D.i.e. 
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Our City Streets. 

t^EW will doubt the fact that the average 
^ man in the present age enjoys greater 
comforts and a distinctly higher standard of 
life than his predecessors in the past. 
Oenorally speaking, Sfdence has made it 
abundantly possible to prolong human life 
which is now less subject to disease, 
and its discoveries have bcH?n used to place 
amusements and light instruction practically 
wdthin the roach of all. 'IVansport has now 
become rapid and fairly safe, and tlie increas- 
ing appreciation of such amenities by the 
public supports huge industries, which pro- 
vide employment both for skilled and un- 
skilled labour. Eut it is equally manifest 
that the nu^chanical inventions which have 
rendered all these things possible have also 
introduced certain grave and objectionable 
features into our lives. Tt must bo 
reinember(‘d that every material device, 
which distinguishes 1h(‘ present age from 
the last, is invariably noisy an«l sonietimes 
even fraught with dangiT to the public 
when incautiously handled. 

The streets and roads in Indian cities are 
becoming noisier every year, but there is 
still no general complaint that the noises 
have begun to alfect liiirnan nerves and 
health. In India the street noises are 
comparatively a milder nuisance, but the 
danger to public health, produced by the in- 
sanitary conditions of the streets and the dust 
raist'd by the fast-moving vehicles, is alw'ays 
grave, and is not mitigated fhougli most of 
the principal tlioroughfares are asphalted, 
Indian towns and cities which were built in 
ancient times satisfy neither the principles 
of modern town planning nor the hygienic 
requirements of efticient and healthful urban 
life. The chief concern of the early builders 
was obviously to ensure protection for the 
towns against the aggressions of invaders, 
and with tliis object tlm houses w^ere built 
contiguously and the roads were iiiirjiosely 
made narrow and tortuous. In the early 
centuries when public life in India was 
frequently disturbed by the conflicts of 
rival parvenu chieftains, the moilal anxiety 
of -the people was to protect their person 
and property in thick mud houses with small 
doors and smaller windows, and all built 
as near to each other as possible. Wliether 
this mode of defence secured immunity from 
the raids of lawless criminals and free- 
booters might be doubted, but it is certaiu 
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that these types of buildings which oiToetually 
shut out air and light, laid the foundation 
of recurring epidemic diseases. The estab- 
lishment of peace and security in the country 
under the British Buie has stimulated the 
expansion of trade and favoured the rapid 
multiplication of population, hut till recently 
it has not affected the physical structure of 
towns and cities. The European community, 
which lived beyond tlie city limits from the 
tim(i of Company Administration, could hardly 
visualise the unsatisfactory conditions under 
which the native population flourished, and 
even to-day the administrators of tlie country 
have, only a vague apprehension of the 
squalor and maladies wiiich afflict the 
extremely insanitary and congested quarters 
in the. heart of towns. The intention under- 
lying the transfer of municipal administration 
to local self-governing bodies is certainly 
entitled to praise, but the successful accom- 
plishment of the task confronting the 
municipal commissions deman<led knowledge, 
training, experience, imagination and iinan- 
cial resources which the councillors did not 
possess. In spite of such inadequate equip- 
ment, Indian municipalities liave done a 
great deal towards imi)roving the conditions 
of areas in their jurisdiction, but if more ha-s 
not been done it is not their fault. The 
civic population has to co-operate and 
appreciate the efforts of nuinicipalities in 
securing the amenities which make life 
enjoyable. 

The introduction of motor cars, buses, 
lorries and trams into Indian cities without 
previously replanning them to receive these 
fast-moving vehicles, must naturally be 
attended by danger to public safety. This 
danger is two-fold. Modern traffic in the 
cities and towns lias created a new environ- 
ment to wiiicli the Indian population was not 
accustomed, and adaptation to it must be a 
question of time and long usage. The users 
of these new types of powerful automobiles 
only see in them machines made to give them 
comfort and speed, and hardly realise the 
potential damage they are capable of inflict- 
ing on the unwary public. Accidents under 
such conditions arc bound to occur. Till 
the use of motors became general, the dust 
problem of large cities and towns used to 
assume menacing proportions only periodic- 
ally just about the months when heavy 
winds cxintinually swept over them, bringing 
in their train all manner of diseases. The 
rccenll preparation of certain roads for motor 
traffic bw not, however, abated the acute- 


ness of the problem, but on the other hand, 
the trouble has become more or less chronic. . 
The tarred roads are always covered by 
a thin or thick layer of dust according to 
weather conditions; and the droppings of 
stray animals and the human defilement of* 
streets and roads constitute a source of 
perpetual danger to public health. The 
unfortunate pedestrians are practically 
compelled to inhale the air heavily 
charged Avith them when disturbed by 
the passing cars, buses and t rucks. What with 
the congestion in the towns and a continu- 
ous shower of unhealthy dust raised through- 
out the day, it is no wonder that the public 
health of large cities and tow'iis is unsatis- 
factory all the year round. If every citizen 
will only take the minimum trouble, he has 
the means of protecting himself and his 
family from the dangers arising from dust 
on the one hand and from accidents on the 
other. 

Almost every Hindu hous^diold in India 
used to observe till recently the custom, 
amounting almost to a religious practice, 
of washing with water the section ol the road 
immediately in front of the principal door, 
both in tUi^. morning and in the evening, 
and to decorate the washed portion with 
elaborate decorative |>atlems with rice flour 
or quartz powder. The; practice at one time 
w'as so gcntfral that even traders and 
merchants used to sprinkle the roads in 
front of their shops with v/ater. This simple 
practice which was universal had the desired 
effect of mitigating the dust nuisance and 
cooling tlie air, but it has now' almost dis- 
apjieared. If it could be revived and the 
washing of the street could, with charity, 
be. 'vxtended to flic limits of tlic neighbour- 
ing hoiiHGs, real public service of immense 
hygienic value would be renderod by every 
linnsohold, and the sanitation of the whole 
town would thus easily bo secured, at least 
in part. The habit of throwing into the 
open streets offal and other rubbish, and 
the commission of nuisance in the close 
proximity of residential peaces at night and 
sometimes during the daytime as well, have 
developed recently to a tormenting pitch, 
and this is almost entirely due to the fact 
that the sense of decency and a correct knbw-- 
leige of the harm done to public health by 
such acts do not form part of the mental 
equipment of the average citizen. Pe«iplc 
have to realise that these acts are deadly 
sins whose effects arc visited on the residents 
of the whole street, and, that food thrown into 
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the draiDB supports the unwanted popuhition 
. of stray animals whioh contaminate tlie | 
surroundings, besides being a nuisance in other 
ways. A street reeking with evil smell 
and full of fermenting heaps of rubbish must 
necessarily make life intolerable, and ulti- 
mately destroy a?sthotic sense. Disposal 
of city refuse must, sit all limes, be a big 
problem for niunieipalities, but if evei*y 
house sets apart a place wlic^re it i.^ biirnial 
every day tlie hygienic condition of the street 
is easily and automatically secured. This 
must eventually lead to the diminution of 
the numbers of stray animals, and if simul- 
taneously the beggar problem is solved by 
the combined elTorts of the Municipalities 
and Government the dust on the city streets 
wdll undoubtedly become* loss offensive and 
dangerous. It is a duty which every citizen 
owes to himself and to the community at 
large to keep his premises absolutely 
sanitary, and it is almost fatal to sup])ose 
that it is his privilegt* delile the atriMds 
and that it is the w'ork of the uninieipaliiy 
to tidy things for him. Kvery sanitary 
offence commit ted is an offence against 
humanity. 

Schools and colleges have to devidop 
this municipal sense in the minds of the 
younger generation. Large factories and 
business organisations which employ numer- 
ous workmen should insist on the strict 
observance of sanitary rules by the mill 
hands. The poUei* constables on traffic duty 
.. and others wdiether in uniform or mufti 

l> should be warned to keep an eye on likely 

offenders, and the health officers of municiiial 
coriiorations should be extremely vigilant 
in the c»xereise of the powers vested in them 
to prosecute people miseondueting themselves 
from the viewpoint of decemey and public 
health. But every one of these preventive 
and punishable moasnre.s can be evaded by 
the people if they choose, and it they are not 
dec| ly convinced that the healt-h and the 
well-being of the towui are their owui making. 
If by a determined effort every householder 
ill the town wrere to take measures calculated 
to keep his premises clean and wholesome, 
then ho has a right to ask for protection 
against the noise and accidents due to 
|1 reckless and negligent motor traction. 

It is true that the volume of moior traffic 
in Indian cities has not assumed alarming 
proportions, but already the noise from this 
Bonree is as acutely disturbing to the nerves 
as its speed is causing anxiety for public 
safety. Noise is to a large extent a subjec- 


tive phenomenon, and reaction to it mu.st be 
temperamental. Ke.^ponsible medical opinion 
is agreed that, in general, noise is bound to 
produce serious effects, especially in the case 
of mental workers, young ohildren, the 
nervous, the fatigued and the sick. The 
investigations of the Industrial Health 
Hesearch Board in Britain have obtained 
e^nelusive results in regard to the effect of 
noise on industrial out])ut. We cannot 
accept the statement usually made that the 
imman system may become so accustomed 
to noise t hat we may cease to regard it as a 
nuisanee. Noise is always distracting and 
may even beeuine nerve-racking. It is a 
real menace to the efficiency of labour in 
every fudd, and the public is entitled to 
demand protection. In Indian towns and 
cities the road noises are bound to become 
troublesome in view of the poeiiliar type of 
stTuetural material employed in the building 
of houses which are generally continuous. 
To judge by the evidence obtained by the 
National Physical Laboratory, the structure- 
borne disturbances travel to the buildings 
from the source for great distances, manifest- 
ing themselves on meeting resonant walls and 
rooms. Indian homes built on the old style, 
by their position with regard to ea<*h other 
in the* same row and to those on the opposite, 
seem to be exquisitely adapted to receive 
every kind of noise and transmit it to the 
contiguous and opposite structures. Street 
noise has always been one of the minor 
horrors of Indian life, which, through ages 
of its insidious intiuence, has slowly under- 
mined the ])hysieal and mental efficiency of 
till* general public ; and the problem assumes 
a grave aspect in view' of the aggravating 
causes introduced by motor traffic. 

The statistics of mortalities, published 
periodically by the Ministry of Transport, 
due to motor accidents even in European 
cities which have been replanned for this 
new mode of locomotion, and where generally 
people are alive to the dangers of indolence 
on the roads, must cause grave anxiety ; and 
in the streets of Indian tow'ns which are 
narrow and full of ruts and pot holes, and in 
which people move both slowly and incau- 
tiously, autoiiLobiles arc capable of inflicting 
greater damage. The causes w'hieh are 
capable of producing accidents in India are 
far more numerous than in any country in 
Europe or America. The streets teem with 
a variety of stray animals which sometimes 
effectually barricade the road, and some of 
them have an inveterate habit of going off tg 
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sleep right in the centre of tlioroughfai'os. On 
account of the exireinely congested qiiartc^rs, 
children make use of the streets as their 
playground, and they generally become reck- 
less to trafTic conditions in their enthusiasm 
to pursue their games. School boys and 
college students ride their bicycles four or 
live abreast or walk in large buni^lies absorbed 
in discussing metaphysical problems, and 
totally oblivious of the traffic dangers through 
which they are passing. Vendors, hawkers 
and beggars, generally blind and defective in 
other respects also, are always in evidence 
tending to augment the general confusion. 
People from the villages, ignorant of traffic 
rules and intent more on admiring the 
interesting sights of cities which they visit 
occasionally, than on i^rotecting their persons, 
are a grave menace to motor traffic. The 
veliicles drawn by animals such as bullocks 
and horses which ply on the narrow streets, 
arc another cause of frequent accidents. 
In the larger cilies like Calcutta, Jlonibay 
and Madras traffic has gradually come under 
the control of the police, but in the towns 
the offending public is prone to discuss 
matters with the traffic directors. 

Motorists are not saints, 'the greatest 
danger to pedestrian traffic aris«*s from 
nervous drivers and young people in charge 
of the wheel. The nervous motorist is 
alw'ays caught between two minds as mnch 
as the confused ])ede8tria]i in a critical 
situation, and the youthful drivers do not 
recognise the fact tliat spare parts of the 
human body are not ijrociirable. The 
number of motor vehicles on the In<lian 
streets and roads has not yet reached 
saturation point, but- nevertheless the annual 
increase of cars, buses and trucks must 
directly aggravate the menace to public 
safety and w'ell-being, unless steps are taken 
to protect the people. 

It seems to us that the Road x^i^oblems 
both in their magnitude and importance are 
sufficiently complex and serious to warrant 
tho creation of a Ministry of Transport in 


each Province to deal with every aspect of 
traffic. These i>roblemB are at once scientific 
and psychological. The existing practice 
of dealing with them ])artly through the police 
departimmt and partly through the munici- 
palities must be empirical. This new 
Ministry of Transport must be attached 
to the Moise .Abatement Commission and 
Industrial Health Research Board, staffed by 
physicists, psychologists, physicians, lawyers 
and engineers. Tt may be said that proposals 
of this nature arc premature, because in 
Indian cities the problem is not so serious as 
in London, New' York, Paris and Berlin, but 
the level of noise and accidents is bound to 
rise year by year, and wise stat(>smanship 
should not w'ait till tlie torment becomes 
iingovernable. 

The efforts of Government alone will not 
be adequate to grapple writh the road prob- 
lems, and the eo-operation of the people 
is indiiKmsable for tlieir satisfactory solution. 
Every town should have a l*(‘opl(?*8 Health 
League for securing proU*ctu)n of the public; 
against noise, dust and ac(*i(h*rits. The 
league when established might find it advan- 
tageous to w'ork in eollaboration with the 
educational institutions. It is the younger 
generation wlu) stand in nn)st need of imbib- 
ing t he principles of public heall 1i and cult i vat- 
iiig road courtesy and a ehecutul adher- 
ence to law'. It ought to be the imperative 
duty of Scout and Rover corps to utilise every 
opportunity of assisting the deformed beggars 
ami unsophisticated village folk whenever, 
either out of ignorance or incapacity, they 
trespass the rules of traffic. Evt‘ry member 
of the Health League and all the Scouts and 
Rovers should be invested with power by 
Gov'TTimont to bring to justice offenders of 
traffic regulations and public decency. A 
clean and wholesome, street impUc^s sweet and 
hygienic homes and both are an insurance 
against epidemic diseases. The task of 
lighting them is largely in the hands of the 
people themselves. 


" Physica.” 

T he new Dutch Scientific Journal /’/rjf/Azm and the articles are published in English, 
has entered upon its second year and we French or German. The Board of Editors 
hav^» received the first number of the second conRi8t.s of such well-known physicists as 
volume of this valuable publication. It was P. /iceman, D. Coster, W. J. de Haas, W. H- 
started with the object of giving greater Keesom, L. S. Ornstein and H. A. Kramers. 
pubUoity to the work of Dutch physicists Asis to be expected from such a list of names, 
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the articles appcarini^ in the Journal are of low temperature research carried out at 
great importance and interest. Particular Leyden. The Utrecht School is also repre- 
intercst attaches to the results obtained in sented. J. F. Schouten has an interesting 
the cryogenic laboratory in Leyden, the note on a theorem in the operational calculus, 
measurements of intensities of spectral We may confidently say that the high stan- 
lines initiated by Ornstein and the X-ray dard reached will be kept up in succeeding 
studies of J). Coster and his pupils. Tn the numbers. We wish the Journal a long and 
issue before us we have accounts of X-ray useful life, 
studies from D. Coster's laboratory and of 


Frost Hazard in India. 

By L. A. Bamdas, M.A., ph.n., 


Meteorological 

rpiIE farmer knows how dcpimdent his 
crops are on weather conditions. A good 
yield is dependent, amongst several factors, 
upon a sufficient quantity of rain, suitably 
distributed, during the growing season, as 
well as upon a favourable sequenc^e of air 
temperature, humidity, soil temperature, etc. 
Experience tells us that there are optimum 
values for these factors and that excessive 
rain or drought , intensely hot or cold waves, 
exti-emes of humi<lity or dryness, are all 
equally dangerous to a growing crop. In 
the present note we shall coufitu* our atten- 
tion to the adverse elTe<?t.s* of cold waves in 
India and the frosts which occur during 
their incidence. 

It may be point o<l out that the phenomenon 
of frost is essentially a radiationt pheno- 
menon during clear nights and occurs about 
the epoch of minimum temperature. In 
lower latitudes liki* ours the soil is usually 
warmer than tin* air layer above it so that 
the latter has to co<d by radiation to the 
colder air masses in the upper atmosphere. 
If there is air movement- at night the strati- 
fication due to radiative cooling is uiiset 
with the result that the air temperature 
will not fall as rapidly as when tin*- air is 
stationary. During winter at most places 
the moan air temperature at suns(*.t is too 
high for nocturnal cooling even «luring 

• For two intcJivrtting accounts of Uic damage 
to crops during frost ploasn see Bulletin No. ItSo 
of IJWO by K. V. .loshi, I)«»partrncnt of Agn- 
cultui'C, Bombay, and an article on “ The Effect of 
Frost on some- crops ab Pusa*’ by Jt IJ. 
Agriculture and Live-stock in India, 1933, 8, 5oo. 

t The loss of heat by radiation experienced by a 
layer of air during the iiigiit depends upon the 
amount and distribution of water vapour in the 
atmosphere. This problem is being discussed in 
a forthcoming paper. 


Office, Poona. 

favourable nights to cause frost on the next 
morning. This is, however, possible on 
days when the temperature at sunset is 
sufficiently low, e,g., when the country is 
invaded by a cold wave from the north. 

Tlic northern parts of India arc visited 
by cold waves during winter. The cold 
waves usually come in tlie wake of the 
western depressions which enter India, at 
intervals of about a week across the north- 
west frontier and Baluchistan and move 
eastwards through the lndo-(hingctic plain 
towards the north-east frontier of India. 
The origin and striietiire of the winter de- 
pressions liave been the subjects of many 
investigations, notable contributions having 
been matle by llemraj,’ Walker and 
KameswaraBao,’* and recently by Banerji.® 
It is now^ an established fact that the winter 
dexiressions which invade India are associat- 
ed with the family of depressions which 
originate at the partition in the Atlantic 
regions bctwcf*ii the warm and moist (‘qua- 
torial air and the eold air of the higher 
latitudes. 

The apiiroach of a winter dex)ression is 
heraldc*d in \urth India by the appearance 
of high clouds, and the rise of air temperatUTC 
associated with air movement from the 
sout h. Later, the clouds lower and drizzling 
weather ensues, ^o long as a plaeo lies in 
this “warm” sector of a depression there 
is no likelihood of a conspituious fall in 
temperature. The passage of the “warm” 
sector eastwards is follow’ed, however, by 
the “cold wave” during which northerly 


1 Iwlian Meteorolofjical Memoirs, 21, Part 7. 

2 Ibid., 24, Part 2. 

3 Meteorology oj the Persian Gulf and Mekran, 
by B. N. Banerji ; special brochure puidished by 
the Indian Meteorological Department. 
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Mcan Daily Minimum IfcMPERATURC 
January. 



Fitf. 1. 


cold ivindn pour into the country. The 
cold wave in its* turn extends or moves east- 
wards across the country, weakeninjf in the. 
meantime. As soon as another western 
dexiressioii approacdies tlie north-west 
frontier the temperature beirins to rise 
rapidly. 

The intensity of a cold wave as w^ell as 
the extent of the country which it atTects 
dexiend upon a number of i actors, c,g,j the 
intensity and area of the depression with 
w^hich it is associated. Sometimes, the anti- 
cyclone over Tibet and Mongolia which is 
the main reservoir of cold air for Asia is 
itself shifted w'cstwards towards Europe, 
and if at the* same tinii* a d(*ep western 
depression glasses throuj^h Persia and North- 
West India, a very seven* cold wave sets in 
behind the depression. The phenomenal 
cold wave which visiteil India during the 
period 30-T-1929 to 3-2-1929 was of this 
type. 

In most years the cold waves affect only 
north-west India and the adjoining parts 
of Sind, Rajputana, the United Provinces, 
Central In^a and Gujarat. During un- 
UBuaUyJntense cold waves even the Bombay 


Oecc'an is affected. The area in t-lie south 
of latitude 18° N. is pract ically frcnifroiii the 
adverse elTects of the cold waves even on 
such occasions. 

Kig. I shows the normal} daily minimum 
temperature over India during the month 
of January as recorded inside the standard 
screen or shed. The normal shade minimum 
tempt ratiirc is 40° F. and above, practically 
over the whole of India excepting the moun- 
tainous tracts to the north. 

Fig. 2 show's the lowest minimum tempera- 
ture in the shade recorded up to 1920. This 
chart indicates that in the region lying to 
the north of latitude 18° N. the minimum 
temperatures may sometimes fall by 20° F. 
below the normal for January whereas to 
the south of this latitude the lowest minimum 
temperatures arc only about 10° P. below the 
normal. 

It must be remembered, however, that 
the temperature recorded by a minimum 
thermometer inside a screen at 4 ft. will be 
higher than the temperature recorded by a 
similar instrument exposed to the sky and 

t Based on data up to 1920.. ' 




February 1935 ] 


CURRENT SCIENCE 


327 


ExTREMt Minimum 'Hlmpcrature 



Fig. 2. 


llie [rrciuncl surface. In stiiflios on frost, 
we arc conn^rneil with the teinperaturi* 
altaiTied during the niglil hy objects near 
the j^rouiid which are exposed to the sky 
but which are tlieriiially insulated from llie 
soil, ^iieli bodies usually radiate* out more 
heat energy than they receive from the 
sky or the ground or by contact with the 
surrounding air. 

A measure of the lowering of the minimuin 
temperature in the open near the soil surface 
below the minimum temperature inside the 
screen at I ft. can be had from the nocturnal 
radiation temperature measurements made 
at a few seh^cted stations in India for a few' 
years. Table* 1 givc*s tin* depression of 
monthly mean nocturnal radiation (minimum) 
temperaiuTes below the mean miniiiiiim sha^le 
temperatures for the month of January. 

On an average the depression is of the 
order of 10° F. in the month of January. 
Using similar data for other months ^Ir. 
Ananthapadraanabba Kao has preiiared 
charts of India showing the freciuency of 
occasions when the minimum temperature in 
the open fell below certain limiting values (ric., 
below 34° P., 32° P., 30° P., 28° P.) during 


Faulk I. 


Mainu of 
Hbition 

Mfan 
depres- 
sion ‘K 

Name of 
Station 

Moan 

depres- 


sion “F 

Muitcc* 

lO.J) 

Sibsii^ar 

."i.2 

IjS 1101*6 

U-Tj 

Nagpur 

i;m 

l.udhiana 

10. 1 

Deoaa 

K.O 

.Toypow 

O-S 

Bombay 

10-1 

Mount Ahu 

10. r, 

Poona 

13.2 

Uanikliot 

i;m» 

Vizai^apaiam 

11.8 

Ijiicknow 

K.7 

M.adras 

3.0 

Allahaliar! 

IM 

W'elliiiKton 

s.o 

llaKai'ilmg 

0.0 

Hnngoon 

7.1 

Calciilta 

0.2 


11. S 

Saii$j^ar Island 

0-3 

Aden 

31 

Dhiibri 

7.1 




the period .1920 to 1929. Kig. 3 shows the 
total number of occasions during this period 
when the iiiinimum temperature in the 
0 ])en fell below 30° V, in diffenmt parts of 
India. Prom this chart it may be seen 
that the number of days in January 
when the minimum temperature*, in the open 
may be expected to fall below 30° F. wiU 
be roughly as given in Table II. 
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Frcqucncy or Radiation Minimum 
Temperature Below 30*F 
January 



Fig. 3. 


Tablk TT. 


Niinibor of days 
in Dk; month of 
January whun 
radiation mini- 
riiurn tempera- 
ture* M likely to 
fall b(‘low 30"F. 


1. Kashmir and adjacent areas 20 days 

2. Punjab (North) 10 to 20 days 

3. Punjab (South) 5 to 10 days 

4. . Sind (oxcludinj; coastal 1 to 5 days 

i<racts), Itajputana. ('cntral 
India and West United Pro- 
vinces. 

a. Bombay Meccan, Northern 0 to 1 day 
portion of II.K.II. the 
Nizanrs Dominions. Kast 
U.P., Bihar and a portion 
of North Bengal 

0. Best of I Vninsula inchidiriK Nil 

the cental dist ricts of Sind. 

Kathiawar and the plains 
of Ben&ral 


So far wc have been considering the 
radiation minimum temperature 2 or 3" 
above the ground. The present writer and 


his associates'’'^ have found tliat even 
at the minimum temperature epoch in winter 
the temperature of the liaro soil surface is 
higher than that o' the air in contact with 
it and that the lowest air temperature occurs 
at some height above the ground. This 
level is usually about 0* above the ground 
in the open and between 1 to 3 ft. above 
the ground inside crops, depending upon 
the plant population and lieight of the crop. 
The above n^sults are obtained inside both 
irrigated and unirrigated crops. These 
temperature measunmients were taken with 
the Assinann Psychrometer at the Agricul- 
tural MeteorologicalObservatory ill the Agri- 
cultural (\)llege Farm, Poona, and refer to 
the air temperature. Radiation minimum 
temperatures taken with the help of ‘ ‘radia- 
tion minimum thermometers" exposed at 
various heiglits above the ground are found 


^ ItamdAH, Ij. a., and Atmanathan, S., Oerlanda 
BeUrage Zur deopltysik,^ 1032.37, 110-117. 

^ Ranidas, L. A., Kalamkar, R. J., and Gadre, 
K. M.. Indian Journal of AgricuUural ScioneOf 
mi, 4, 461-467. 
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to be lower than the AsRmann reading's but 
they also behave similarlv, i.r., the lowest 
temperature is recorded by the instrument 
kept a few inches above tlio ground and not 
the one nearest to the f?Pound. Table III 
gives the mean values of the soil surface 
temperature (minimum) and the air tempc^ra- 
tures (taken with an Assmann I’syehrometer 
at the minimum temperatiire e])och) as well 
as the radiation minimum temperatures at 
different heights above ground for the 
month of January 1934. 


Table 111. 


Height above 

Air Tein- 
peraturo'^F. 

Radiation Minimum 
Temperature “F. 

0 (soil surftice) 

51-2 

51-2 

0-1* 

48-0 

. , 

r 

47-1 

41-2 

:v 

m-8 

43-5 

tr 

10 -8 

43-9 

1 ft. 

40 -» 

14-1 

3 ft. 

48-0 

14-5 

The radiation minimum 
temperature over a 
grass plot, at a height 
of about 2* above the 
soil surface w^as only 
41-8 "F. 


In the calculation of the means in the 
above table for the month of January 1034, 
a few cloudy days have also been included. 
On especially clear and calm nights the 
temperat.ure contrast betw(?en the. layer 
of coldest air and the air layers above and 
below it is much more pronounced. A few 
such instances are given in Table TV. 

Table IV. 


Height 

above 

Air temperatun; in °F. at the minimum 
temperatim* epoch taken wiili an 
Assmann J’sychrometor 
in .lanuary 1931 on 

ground 

1 

i 

i 

17 

•20 

31 

0.4^ 

44-8 

30-0 

33-8 

40-1 

40-0 

37-0 

V 

43-3 

34-7 

32-9 

.37-9 

44 •« 

34-0 

:r 

43-0 

34-0 

32^ 0 

'37-2 

43-7 

33 •« 

0* 

42-0 

34- 0 

32-9 

37-0 

41f. 8 

38-8 

1 ft. 

42- 4 

34-0 

32-9 

37-4 

14-0 

33-8 

2 ft. 

44-1 

35-2 

32-9 

37-8 

45-7 

35-4 

3 ft. 

45-0 

35-0 

33-8 

40-5 

40-4 

37-4 

4 ft. 

45-5 

35-8 

35-2 

41-7 

47-7 

37-4 



Frmt 

obierved. 






Cold Wave Warntnos and Protective 
Measuri.>j. 

From th(! daily weather charts it is general- 
ly possible to give prior warnings for the 
incidence of cold waves. Such warnings 
were issued by the h\)recasting Section of 
the Meteorological Office at Poona, to Mr. 
K. V. Joshi, Deputy Director of Agriculture, 
Nasik, well in advance of the cold waves 
which affected his area both during January 
1934 and 193.5. Mr. Joshi had made arrange- 
ments to dissiuninate the warnings iirompt- 
ly. The grape-growers of this district 
are reported to have a))pr(*cialed these 
warnings as they could attempt to take 
some ])recaiitions to sah^giiard their crops. 

The series of charts in Fig. 1 sliow the * 
departure of th(‘ mean tiunperature of day 
from normal for the period 13th to 20th 
January 193.5. The passage* of the cold 
wave through t he count ly (this was associated 
as usually with a western di*pression) is 
vrell illustrated by th(*S(* diagrams. It will 
be noticed that the departures from the 
normal were up to 10® F. after the wave 
entered India. 

Hesides disseminating the warnings it is 
also important to tell the cultivator how 
best he may take advantage of tlu^m. 
Although suggestions for ])rotective measures 
had been marie it was found that, the measures 
taken by the grape-growr‘rs were very in- 
a^lequate to resist the damaging effects of 
the cold wave this year. Some farmers had 
a f(*vr dull and smoky tires lit up at the 
fringes of the garden and these had very 
little effer't (*ven in their immediate neigh- 
bourhood on account^^ of tlir* wind. The 
effect of irrigation has not brnm found to 
be significantly beiicticial this year. Wind 
breaks of jow'ar stalks w'ere found to be 
of no use. One or t wo grape gardens which 
escatied with light damage had apparently 
the natural advantage of road-side avenues 
(wdiich Bervc*d as w'iiid breaks) or of higher 
elevation or of slopes where cold air wrill not 
stagnate. 

The whole problem of frost prevention 
inside, crops is one which awaits further 
ex|)erimen1al work so far as its practical 
aspc'cts iiuder Indian conditions are con- 
cerned. At present we have no working 
knowledge of the measures that may be 
economically adopted for the prevention 
of frost-damagi* in India. 

The main steps in any attempts to con- 
lerve heat inside gardens are; — 
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(1) Prevention of air movement: during 
intense cold waves in winti^r tiiere is fairly 
strong air movement near the grouinl, 
especially during the initial period ; pro- 
tective measures like lires will not lie effective 
unless the air movement is eh(‘eke(i by an 
a^lequate system of wind breaks. 

(2) Burning bright (ires in adequate 
numbers : th<*y should be uniformly dis- 
tributed inside t he garden : to affonl pro- 

Charts showing departure of mean 
from 13-1-1935 


[February 1935 

teetion to marginal plants there should be 
an extra line of (ires at the outskirts of the 
garden. 

The experience in the United States of 
America, where a very large amount of 
work on protective measures against frost 
has been done is that other methods like 
iiTigation or placing covers may afford 
tem])orary relief under mild and short spells 
of frost but are of little use during intense 

temperature of day from normal 
to 20-1-1935. 



Fig. 4. 





February 1935 ] 


CVMENT SCIBNCS 


331 



Fig. ^.-{Conlil.) 


frosts lasting for a fow days, Uko the ono 
which was experienced recently in many 
parts of. North-West India, Gujarat and the 
Bombay Deccan. 

The actual extent and distribution of the 
damage to different croi>s are being ascer- 
tained and the writer hopes to discuss the 
effects of this year’s cold wave in greater 
detail in collaboration with Mr. K. V. Joshi 
and others. 

A few photographs taken this year during 
the cold wave may b<; of interest. Figs. .1 («) 
and (b) show an undamaged and a damaged 
gnava plant ; Figs. 5 (e) and (d) show an 


undamaged and a damaged bush of vine. 
Figs. « (n) and (ft) show the meteorological 
instruments kept inside the vine-garden of 
Mr. Phadatre (Nasik), and a wind break 
of dry Jowar which proved ineffective 
respectively. 

The cautp observatory (sec Fig. Be) con- 
sisted of one set of instruments inside a 
garden and a similar set exposed in an open 
space near by. 

The observatory was set up at Nasik 
early in .lannary by the Agricultural Meteo- 
rology Branch with the co-oiwration of Mr, 
K. V. Joshi, Deputy Direotox of Agriculture, 




Fig. 6(ci). 

Vine affected by frost. 


Fig. 6(a). 

Camp Observatoiy inside vine-yard. 


Fig. 6(6). 
Jowar wind-breaks. 


Figs. 7 (a) and (ft) show tho hourly march 
of the percentage humidity and the air 
temperature respecimdy from 0800 hours 
of the 16tii to 0800 hours of ( he IGth January 
when the cold wave was most intense. The 
records were obtained from hygro-graphs and 


thermo-graphs kept inside two Stevenson 
screens which were placed on the ground. 
The dotted curves refer to conditions inside 
the vine-garden wliile tho full lines refer to 
conditions outside in the open. It will be 
noticc^d that the air inside the garden was 
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Fig. 7. 

ITourlv varhiUoiis of hiini'nlity and t<*mporaturo from 8 A.M. of 15-1-1035 to 8 A M. of 16-1-19.3.5 at Nasik 
Full linos rofor to contlilions insido a screon kopt at ground lovel in the open. Dotted lines 
refer to conditions inside a ^riipe garden in a similar screen at ground level, ■ 


nioro Ininiid Hum outside at all hours and 
that the temperature was lower inside the 
garden than in tiie open during the day 
hours but higher during the. night. The 
air temperature near the soil in the open 
was below 32® F. for nearly live hours 
on the Idth morning (0215 to 07 15). 
Another notieeabhi feature is the extreme 
dryness of the air, c.g,, the percentage 
humidity was practically zero on- the after- 
noon of the loth. The data eollected at 
Nasik will be discussed in greater detail 
elsewhere. 


It is hoped that in the years to come the 
joint eiTorts of the Agricultural and the 
Meteorological Departments will help to 
solve the. problem of frost prevention. The 
prevention of frost damage inside gardens 
will be more praetieablo economicaliy than 
in the more extensive field crops ; a begin- 
ning may be made at. Nasik whore the grape 
interests" are concentrateil over a small 
area. Adeejuate funds for detailed experi- 
ments on the (efficacy of fires, wind-breaks, 
topography, etc., will be required for under- 
taking such joint investigations. 
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The Ck)ld Wave of January 1935. 

By Dr. S. C. Eoy, 

Colaha Obsercaioryj Bombay. 


E cold spoil oxjicrieneed in north and 
central India during the first and the 
second week of January this year appears to 
have broken all past records when both inten- 
sity and duration arc taken into account. The 
cold wave o£ Jan. Feb. 1929 which creat>ed 
new records of low temperatures at many 


Indian observatories is comparable to the 
1935 speU in intensity but lasted, for a much 
shorter period. A comparativo statement 
of the lowest temperatures recorded at 
representative stations in the plains ’of 
north-west and central India in 1929 and 
1935 is given in the following two tables. 



TabIiE I. 

Cold Spell ok Jan., 1935. 
Air-Minimum 4 ft. above Ground (°F.) 


station 





.Fan. 

10 



.Tan. 

19 

Jan. 

20 

Number of daya 
with air-mini- 
nium below 

32** F. 

i 

Peshawar (N.W.F.). . 

34 

SU 

1 

.32 

n 

32 

31 

32 

H 

40 

5 

Khanpur (W. Punjab) 

31 

31 

HO 


33 

3L 

20 


35 

7 

Lahoi'e (E. Punjab). . 

34 

31 

31 

■■ 

.32 

28 

28 

■n 

33 

7 

Agra(I.P.) 

47 

44 

37 

34 

28 

33 

31 

30 

33 

3 

Hyderabad (Hind) .. 

43 

42 

1 34 

30 1 

38 

30 

11 

42 

45 

, . 

Doesa (Gujarat) 
Jodhpur (VV. Raj- 

55 

39 1 

33 

H8 

30 

35 

40 

38 

40 

2 

putana) 

14 

37 

30 

30 

33 

41 

40 

WM 

4.5 

1 

Ajmer (E. Rajputana) 
Indore (VV.C.l.) 

52 

30 

34 

H7 

27 

31 

35 


34 

3 

5i 

43 

37 

31 

30 

34 

30 

Kn 

44 

2 

Nowgong (E.O.f.) . . 
Malegaon (X. Bom- 


40 

43 

35 

32 

32 

31 

20 

31 

5 

bay, Deecfui) 

Poona (S. Bombay, 

1 55 

40 

37 

33 

33 

30 

37 

1 tg 

51 

■ • 

Dcccan).. 

54 


44 

41 

37 

35 

38 

40 

52 

■ • 


Table II. 

Cold Spell of Jan.-Feb., 1929. 
Air-Minimum i ft. above Ground (®F.) 


Station 

Jan. 

29 

Jan. 

30 

Jan. 

31 

Feb. 

1 

Feb. 

2 

Keb. 

» 

Number of days with air- 
iiiinimiini below 30** F. 

Peshawar (N.W.F.) 

30 

33 


31 

3.S 

37 

1 

Khanpur (W. Punjab) 

31 

27 


24 

27 

30 

5 

Lahore (E. Ihinjab). . 

39 

38 


32 

31 

34 

3 

AgradJ.P.) 

44 

47 


20 

30 

39 

2 

Hyderabad (Sind) . . 

42 

30 


30 

40 

47 

1 

Deesa (Gujarat) 

42 

39 

34 

31 

30 

51 

1 

Jodhpur (W.Rajputana) 

40 

35 

30 

33 

38 

40 

1 

Ajmer (E. Rajputana) 

38 

38 

27 

31 

33 


2 

Indore (W.C.I.) 

45 

49 

34 

27 

30 

43 

1 

Nowgong (E.C.I.) . . 

50 

49 

40 

32 

32 

37 

2 

Malcgaon (N. Bombay, Dcccan) 
Poona (S. Bombay, Deccan). . 

47 

54 

34 

31 

34 

47 

1 

50 

49 

45 

40 

42 

50 

■ • 
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These tables indicate briefly the intensity, 
duration and the progress of the two cold 
waves. Tt is seen from the above tables 
that the 1935 cold spell has been worse than 
the 1929 spell both in intensity and duration 
throughout north-west and central India 
outside the south-west l^unjab and the 
adjoining parts of Sind. 

- The/ figures given in the tables represent 
the teiiiporature of air at a luught of about 
4 ft. above the ground but temperature 
near the ground must have been several 
degrees lower. The grass-minimum tempera- 
ture would have given a better estimate of 
the severity of the cold waves but such data 
are not available for all repn^sentative 
stations in India. Below is given a compara- 
tive statement of the air-minimum and 
grass-mininniTn tcunperat ures as registered 
at Colaba during the last cold spell. 


Table III. 


1 )atn 

Air Minitnuni 

(irasK-Mininiurri 

IVinporatim? 

TiMuperatiu*e 

U)3i> 

i 


.Ian. 11 1 

«0°.4 

HP. 5 

,, • l.j 

53^.1 

39^2 

16 

54^.5 

lOM 

17 

53". S 

10'. 1 

„ 1« 

57". S 

45". 1 


It will be seen from the above data that the 
grass-minimum temperature was about 13 
to 14 degrees below the air-minimum 
temperature at Colaba during the cold wave. 
Neglecting uncertainties of a few’^ degrees 
the same must have been true at all other 
representative stations givim in Table 1. 


Three or four degrees of frost in terms of 
the air-minimum temperature may, there- 
fore, really mean 15 to 20 degrees of frost 
near the ground. Such a degree of frost 
cannot but be damaging to tender plants, 
crops and vegetables. It is, therefore, not 
surprising that rc^ports of damage to crops 
arc already appearing in the Press but we 
may have to await further reports to form 
a compreheusfye estimate of the damage 
done by flic last cold Wave. 

The results of a few soundings taken over 
Agra during 1 he jiassage of the 1929 cold wave 
enabled Mr. (I. ChattiTjeci and the present 
wfriter* to maki* an inference in regard to 
the origin of that cold wave. During winter 
the normal height of the tropopaiise over 
Agra (Lat. 27° N.) is about 14.5 gkm. and 
its temp<‘Tatur(‘ is 260° absolute'*’' wiiile with 
the invasion of the 1929 cold w'ave, the base 
of the Agra stratosphere came down so low 
as 11*5 gkm. and its temperature rose to 
21.3° absolute. The conditions in the tropo- 
sphere and th(‘ stratosphere over Agra during 
the 1929 cold spell were similar to those 
nonnally found at about Lat. 40" N. The 
trajectories of the pilot balloon flights 
indicated that the cold air came from the 
north-w'(‘st. It w'as, therefore, inferred that 
the cold wave of 1929 had its origin some- 
where. to thi* east of the ('as])ian Sea. 
Hounding balloon data during the last cold 
w^ave are not. available yet. It w'ould be 
interesting if soundings over Agra during 
the last cold spell conllrm the 1929 observa- 
tions. 

* Nature, 1029, 124 , .*>79. 

- Kaiiianathan, Nainre, 1929, 123, 831. (Sees 

Fig. 1.) 
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Modification of Swim-Bladder in Certain Air-Breathing Fishes of India.* 

By Sunder Lai Hora, d.sc., f.k.s.e., F.A.s.n., 

Zoological Survey of India, CalvuUa. 


L N a general sense, the swim-bladder of 
fishes performs a hydrostatie function, 
but. there are many structural anomalies 
which liave neither been explained nor 
correlated with any variations in the habits 
of their possessors. In 1830, Taylorf directed 
attention to the modifications of the bladder 
in certain air-breathing fishes of India, but, 
so far as 1 am aware, these modifications 
have not been correlated with tlio habits of 
the fishes. For carrying out certain physio- 
logical experiments, several kinds of air- 
breathing fishes were kept in aquaria and it 
was observed that different species beliaved 
differently when at rest. For instance, 
Ileteropneustea {- Saccohranchm) floated in 
any position with its dorsal surface directed 
upwards; C/anas and Amphipnoua floateil 
vertically so long as their air-chambers were 
full of air ; while Ophieephalua and Anabcta 
did not float at all even after taking a fresh 
supply of air in their respiratory chambers ; 
they lay quietly at the bottom for most of 
the time. For an explanation of their 
behaviour, I studied the form of their swim- 
bladder with the following results. 

With tlio development of additional 
receptacles for the storage of air for respira- 
tion, it is evident that some adjustment of 
the hydrostatic organs had to take place. 
In Clariaa and Amphipnoua, the air-cham- 
bers are at the anterior end, and as the 
habit of these Ashes is to lie suspended 
vertically for most of the time, they can 
keep the anterior end buoyant with the help 
of the air-chambers. A bladder in the 
abdominal cavity would have been a dis- 
turbing factor under the circumstances and 
is, therefore, either greatly reduced or lost 
altogether. Ophicephalua and Anahaa, in 
spite of the extensive air-cavities in the 
head, are enabled to lie at the bottom by 
the extension of the swim-bladder in their 
caudal region. Thus the development of 
the buoyant chambers at the anterior end 
is balanced by the portion of the air-bladder 
enclosed in the caudal region. The long, 
dorsal tubes of Heteropneuatea replace the 

•Published with the ponriission of the Diractory 
Zoological Survey of India. 

t Taylor, J., “ On tho llespir 'tory Organs and 
Air-Bladder of Certain Fiahos of the Ganires.” 
Gleanings in Sdanct, J830, 2, 169-170, 


ventral swim-bladder which becomes greatly 
reduced and enclosed in bone. The fish is 
enabled by the tubes to float or lie at the 
bottom, as tho buoyant area is thus uni- 
formly distributed all over the surface of the 
flsh. 

The study of tho estuarine Gobioid fishes, t 
all of which arc capable of aerial respiration 
under adverse circumstances, also leads to 
tho conclusion that definite correlation 
exists between the form and position of tho 
bladder and tho mode of life of the different 
species. Gloaaogobiua giurua, Eleotria fuaca, 
Bulia huiia and Stigmatogobiua aadanundio 
swim about freely and, though capable of 
living out of water for some time, are in the 
main water-breathing fishes and do not 
show any marked development of the gill- 
chambers. Consequently, the swim-bladder 
is extensive and of the normal type. 
Paeudapocryptea lanceolaiua, Apocrypiea bato 
and Twnioidea rubicundua live in deep 
burrows, usually under water, and have 
developed largo gill-chambers for aerial 
respiration under adverse circumstances. 
These eel-like fislies do not swim about and 
when the water is foul, they hang from tho 
surface by distending their air-cavities (gill- 
chambers) with air Under the circum- 
stances, the bladder is of little use and, in 
consequence, it is greatly reduced. 
Periophlhalmodon, Periophthalmua and 
Boleophthalmua are almost terrestrial in 
their habits and possess well-developed 
cheek-pouches for the storage of air. The 
air-bladder is absent in these genera. 

From the above it is clear that tho size 
and position of the swim-bladder in fishes are 
definitely correlated with their mode of life, 
and tho structural modifications, referred 
to above, especially in the case of the fresh- 
water air-breathing fishes, are, no doubt, 
induced by the presence of air-chambers. 
These observations lend considerable weight 
to the view that the present chief function 
of the swim- bladder is to act as a hydro- 
static organ, for where other structures 
have appeared to interfere with this 

t Mr. Dev Diiv Mukerji of the Zoological Survey 
of India is at present engaged in investigating 
the correlation between the structure of the air- 
bladder and the ecological faetprs in the case 
of Gobioid fishes In tho Qiingetic delta, 



February 1935] 


CVnnEffT SCtENCE 



PoBition at Rest of Certain Air-Breathing Fishes' of India. 
(Diagrammatic.) 


1 . neteropnnta!es fosaUia, 

2. Clari la bairetchus, 

A >nphinnoua citch in» 

4. Ophicephalua punctatva. 

5. A nahnn haiutfinena. 

6 . Pi^audapocryptea lanceolaiua^ 

7. Periophihalmodon acMoaserin 
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function, the bladder has either disappeared 
functionally§ or has become greatly modified 
to meet the now requirements. The prob- 
able mode of origin of the type of air-bladder 
found in Anaba» and Ophicephalm is dis- 
cussed below. 

The extension of the air-bladder in the 
caudal region among the Anabantidie and 
the Ophicephalidio is a remarkable morpho- 
logical feature of t hese lishes. It has been 
indicated above that they are provided with 
extensive cliiimbers in the head region for 
storing air for respiration and, in spite of 
these buoyant structiin^s at the anterior end, 
they spend most of their time lying 
horizontally at the bottom. To reconcile 
these two facts, one has to imagine a type 
of fish before the development of the air- 

{ Cfftrias Ileteropn'ninlea ( - Saceobrauchita) 
Ri'o genorally ivirardcd as niud-iDliabitiri}' flsliea 
of India. Tiiniigli capable of living in mud when 
the watcir dries up. they are by no moans mud- 
fishes, for they keeji flontinj; in water, usually near 
the bottom. It was under a misapprehension, 
thc?i*efore, that I iPror, 17th Ind, Sal, Contj,, 
10:i0, 220-24:)) attributed the reduction of the 
Hir-b1ad<ler in these fishes to a Kroiind habit 
of life. The most ])]ausible reason for the reduc- 
tion of the bladder is to be foun<l in t he develop- 
ment of alr-chumbers and tlie floating habit of 
these fishes. 

Tlierjc observations show how identical modifi- 
cations HOiiietiines result from widely difTerent 
causes, and, in consoqiienee, the great need of 
fi(ild observations in the study of adapfations — 
correlation of fiU'm an I habits. Cases ai'O known 
of divergent modifications under similar environ- 
mental ronditions (llnra, Phil. Tr.ina. Poy. Sov. 
London (U), 10t)U n, 218, 2dd). and in the case 
of tlie icluction of air-bladder in fislies 
similar iiiodillcations have resulted from difTenmt 
causes. The result in all cases is the adjustment 
of an organism to the external conditions of its 
existence. 
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chambers. In an ordinary fish, the air- 
bladder is situated in the abdominal cavity 
and the fish is enabled to move up and 
down or lie at the bottom without feeling 
inconvenienced. The ancestors of the 
Anabantida; and the Ophiceplialidue wore 
probably bottom fishes. When they develop- 
ed tlie habit of breathing air and storing it 
in cavities in the head, the anterior end 
became buoyant, so, for bottom life, they 
had to spend a great deal of energy to keep 
the front end down. Thus, such a fish had 
to swim almost constantly with tiie head 
directed downwards and the body inclined 
at an angle. Under these circumstances, 
the air in the air-bladder began to exert 
some pressure on the neighbouring ventral 
muscles of the caudal region wliicli gave 
way and enabled the extension of the 
bladder backwards. This process must have 
continued for some time, till the buoyant 
tendencies of tlie anterior part of the fish 
were balanced by tlie extension of the 
bladder right up to the base of the caudal 
fin and it could lie at the bottom without 
any exertion. 

The origin of the air tubes of Uelero- 
pneuslcH and of the air-bladder in fishes has 
to be traced to a similar habit. In the 
beginning, these structures probably develop- 
ed as small pouches for storing air in the 
head region and when tlio anterior end 
became buoyant and tlie fish had to struggle 
for lying at the bottom, the backward 
extension of these po::ehe8 resulted in the 
setting up of the proper equilibrium. Tliese 
observations lend support to the view that 
air-bladder probably developed as an organ 
of aerial respiration and that its present 
hydrostatic function is only a secondary 
acquisition. 


Institute of Oil Technology, Nagpur. 


Ki Committee appointed by the Nagpur 
University in April 1933 to investigate 
the economic potentialities of the develop- 
ment of Oil. Technology in Central Provinces 
and Bcrar, have recently issuerl their Report. 
The Committee recommend tlie establish- 
ment of au Institute at a capital cost of 3-5 
lakhs of Rupees and an annual recurring 
expenditure of 51,000 Rupees. The Institute 
will provide a three-year course leading to 
the B.Sc. Dcgn^e in Technology and a one- 
year course loading to the M.Sc. Degree. 
Provision -is made for 36 under-graduate 
and 12 post-graduate students. The course 


of study includes Chemical Technology and 
Engineering, Physics and Mathematics bear- 
ing on engineering problems, commercial 
economics, accountancy and industrial 
administration. Plants for the manufacture 
of soaps, candles, paints and varnishes will 
bo erected so as to afford training of a semi- 
commercial character to students. It run 
on commercial basis, the plant is expected 
to pay its own way. It is hoped that with 
the help of the Lakshminarayan Bequest, 
the University will soon bo able to establish 
the Institute. 
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Some Recent Advances in Indian Gedogy.* 

By V. P. Sondhi, 

Ocological Purvey of India. 


4. The Geology of Burma 

D uring tho past fifteen years a consider- 
able advance has been made in our 
knowledge of the geology of Burma, and i 
although valuable contributions have been ' 
made by workers outside the Geological 
Survey of India, especially concerning the 
Tertiary oil belt, for tlio most part the 
progress has been mainly duo to tlie official 
survey. In order, therefore, to follow the 
progress made in Ihirtiia during recent years, 
it is necessary to follow the activities of the 
official survey in tho province. 

Since 1920, about when systematic survey 
operations were resumed in Burma after 
a lapse of several years, large tracts of the 
country have been mapped on the standard 
topograpliical sheets of the scale of one inch 
to one mile. For several years in the begin - 
ning of tho period practically the whole 
strength of the Burma party was devoted 
to the mapping of the Tertiary belt. But 
later on, while this work continued, 
activities became scattered over areas so 
wide apart as Mogok and Myitkyina 
in the north, Amherst and Mergui in the 
soutli, and tho Shan Plateau on the e<ast. 
These centres of investigation are geologi- 
cally so distinct and independent of each 
other that our best course will be to follow 
the trend of investigation in each separately. 

The Teetiaky Belt. 

Since Sir Edwin Pascoe’s classic memoir 
on tho oilfields of Burma,' the most impor- 
tant contribution to our knowledge of the 
history of Tertiary deposition in Burma has 
been made by G. dc P. Cotter with the help 
of his colleagues, through their Held work in 
the foot-hills of tho Arakan Yorna in Upper 
Burma, and through the valuable palaeonto- 
logical researches of E. W. Vredenburg.- 
The record of tho Tertiary sequence on the 
eastern flanks of the Arakan Yoma is 
preserved so fully that it really constitutes 
tho key to the history of deposition in the 
Tertiary Era in tho province. Cotter was 
able to prove through his work in tho 

*Piiblit«hod with the permission of tho Director. 
Geological Survey of India. 

^ Mem. Geol. Surv. Ind., 1012,40. 1-260. 

* Journ. As. 8oe. Beng., 1Q18, 14, 400. 


western parts of the Minbu district that the 
Arakan Yoma (existed as a narrow strip of 
land at the commencement of the Tertiary, 
and was able to demonstrate a lateral as well 
as vertical variation of rock facies according 
to which each stage is represented by a 
gradually shallower condition of deposition 
when followed northwards, the variation 
amounting to replacement of tho marine by 
estuarine and fresli-w^atcr beds. Research 
ilong those lines led Cotter to the important 
conclusion that the Tertiary basin of deposi- 
tion was in reality a typical geosynclinal 
area lying between the Shan Plateau and' 
the narrow strip of land repn^senting the> 
Arakan Yoma, and that as the head of the 
gulf that occupied it gradually filled up in 
the north, where the major portion of the 
sediments came from, tho sea retreated to 
the south. Thus the fluviatile sediments 
and deltaic deposits kept continually advanc- 
ing southwards pushing the sea before 
them, and at the same time tho area of 
subsidence also kept shifting to the south. 
Cotter published his views in 191K, and it is 
necessary to refer to them hero since his 
conception of the history of Tertiary depo- 
sition has formed the basis of subsequent 
research in this line. 

In a series of papers from 1922 onwards 
L. Dudley Stamp attempted to elaborate 
the original conception of Cotter with 
slight modifications and additions of detail.'' 
In 1922 he emphasised the existence of 
intermittent folding movements at an early 
stage in the evoliition of the geosyncline, 
whicli caused further elevation of the Arakan 
Yoma and further depression and buckling 
of the floor of tho geosyncline, resulting in 
the temporary returns northward of marine 
conditions that have left wedges of marine 
sediments in between layers of continental 
type. Subsequently he postulated a marked 
variation between the time- planes and the 
lithological planes,' and advocated a group- 
ing on tho basis of cycles of marine invasion." 
At the same time he suggested a modifleation 
of Vredenburg's sub-division of the Pegu 
Series. But these views have not found 

3 (ieM. 1022,59, 481. 

4 Op. cAL. 192.5, 62, .51.5. 
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support in more recent work, as we shall see 
presently. They are mentioned here only to 
show the different lines that have been 
explored in recent years to arrive at a satis- 
factory understanding of the Tertiary 
sequence in Burma. 

At the World Petroleum Congress held in 
London in duly 1933, G. W. Lepper of the 
Burma Oil Company Limited, briefly outlined 
the Tertiary geology of Burma, and contri- 
buted a largo amount of Jiitlierto unpublished 
information based on the results of many 
years’ incessant work by the geological staff 
of the Company.” This contribution, there- 
fore, is of unusual authority and interest, 
and carries us a long way in our knowledge 
of the sequence and structure of the Tertiary 
deposits of Burma and the connection of the 
latter with the occurrences of commercial 
petroleum. P. Evans summarised the paper 
recently,^ but some points of unusual interest 
must be mentioned here even at the risk 
of repetition. 

A veiy important point brouglit out by 
Lepper is the recognition of a long synclinal 
trough which forms a striking feature of the 
geological structure of the Chindwin-lrra- 
waddy Valley, and which separates the 
western monocline, composed of a complete 
succession of the Tertiary deposits Hanking 
the Arakan Yoma, from a broad series of 
folds to the east. This structure is found to 
persist from latitude 24® (west of the fiidaw 
aiiticliuc) in the north, across the Chindwin 
River near Mingin, to the west of the 
Mahiidaung anticline. From thei'e it runs 
through the Pakokkii district and the 
oilfields, into the Thayetmyo district in the 
south, where it narrows and becomes split 
up by anticlinal folds running across its 
strike. It reaches its maximum devtdopment 
west of the Yenangyaniig and Singii- Lany wa- 
Yonangyat oilfields, and separates these 
and the Minbu oilfield from the monoclinal 
succession in the west. This median syncline 
is of very great importance not from the 
structural point of view alone but because 
the occurrence of commercial petroleum is 
closely connected with it. It has been 
established that all the producing Helds lie 
in the closed structures that border the 
synclinal immediately on the east, and with 
the exception of the Indaw oiUiold, situated 
near its north end, the main group of 


• World Polrolciiiii ('ungrosj, Loudon, 1033, 
reprint lOO. 
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oilfields lies near its maximum development 
opposite Yenangyaung. According to Lepper 
circumstances similar to those attending the 
origin and migration of oil in some of the 
American fields, as explained by V. G. 
riling,” may have prevailed in Burma from 
Middle Eocene to Middle Miocene. Condi- 
tions favourable for the accumulation of 
organic matter suitable for the formation of 
petroleum persisted more continuously in the 
shallow . marine tract occupied by the 
synclinal, where thinner sediments were 
deposited, than on its cast and west. And 
with the compaction of the strata oil and 
salt water were expressed an<l moved 
laterally to the coarser deposits of the 
margins. Uplift of the latter initiated the 
segregation of gas, oil and salt water 
during the post-Hiocenc folding. Thus wo 
find oil in (piantity eonfiiKMl to the belt of 
folds that lie immediately to the east of tlic 
syncline. Beyond this belt the oil seepages 
arc rare and test wells have struck little or 
no oil. The oil which migrated towards the 
western margin of the syncline liad no 
opportunity to accumulate as no closed 
strneturos exist on that side. 

Another equally interesting contribution 
made by Lepper gives the result of a close 
examination of tlie wliole Tertiary sequence 
forming the long easterly-dipping monocline 
along the eastern Hank of the Arakan Yorna. 
Members of the Pegu Series (Oligo- Miocene) 
were found to become more arenaceous when 
followed northwards, as demonstrated by 
Cotter, but in addition well-defined palu 2 - 
ontologieal breaks are recognised at the 
top of the Yaw Stage (Kocene), and between 
the Oligocene and Miocene, the latter break 
dividing the Pegiis into two parts of equal 
thickness. Another widespread uncouforrnity 
is recorded between the Irrawaddy series 
(Mio-Pliocene) and the Pegu series, and a 
new classilicabion has been suggested.” 

An important result of these researches is 
that the divergence of time-planes and litho- 
logical pianos advocated by Stamp all those 
years does not find support in the evidence 
brouglit forward by Lepper. With the pre- 
sent facilities of coring the iindei ground 
strata of the central oilfields by rotary dril- 
ling it has become increasingly possible to 
correlate the stratigraphical sequence of 
this area with that of the outcrops west of 
the syncline, in spite of the difficulties raised 

• Journ, InaL Pair. Tach.y 1933, 19 , 229. 
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by lateral lithological variationR of the beds 
from west to east. 

' As regards the progress wliicli has 
been made during recent years in the oilfields 
development, the reader is referred to the 
proceedings of the World Petroleum Congress 
of 1933, and to the annual reports of the 
Director, Geological Purvey of India, since 
1927, when the practice of having a Resident 
Geologist permanently at Yenangyaung was 
revived. 

The Tertiary Ioneoijs Rocks o^* 

Tertiary igneous activity in Burma began 
in Eocene times, and with intermittent 
quiescent periods of varying iluration revived 
in early Irrawaddy (Mio-Pliocone) and 
again in Pleistocene and sub-recent times. 
The dilTerent periods of activity are remark- 
able more for the extent in space over which 
the phenomena are exhibited than for the 
amount of material poured out, and all the 
successive activities appear to have followed 
more or less the same tectonic lines from 
beginning to end. The present-day surface 
indications suggest that the later activities 
were the more energetic and, allhough still 
following the older zones, their manifesta- 
tions extended far beyond the earlier limits. 

Tlie most important centres of activity are 
seen to follow an important tectonic .iine 
that traverses the entire length of Burma 
and runs approximately through the centre 
of the Trrawaddy-Chindwin basin. Begin- 
ning with the Myitkyina occurrences In the 
north it runs through the Mingin Range 
voleanics west of Wuntho, to the explosion 
craters of the Lower C^ihindwin district, tand 
from there it continiK^.s south through the 
Shinmadaung hill range in Pakokku district, 
and through Mount Popa to the doloritc 
dykes and sills of the Pegu Yoriia. .When 
continued further south Mils line passes 
through the volcanic islands of Nareondam 
and Barren to the volcanic regions of 
Sumatra. Tn the Lower Ohiiulwin district 
a subsidiary line runs parallel to it, in the 
hill ranges oast of Monywa. 

Another line, tliough of less importance, 
runs along the western edge of the Siian 
Plateau. Along this line are found the 
intrusive and extrusive rocks of the Male- 
Kabwet area in the l^hwebo district in the 
north, the rhyolites and tuffs in Thaton, 
the voleanics of Maingy and Elphinstone 
Islands oil the coast of Tavoy, and the 
basalts of Modaw Island south of Murgyi. 
Only a very short aocount of the various 
centres of activity in which research has been 


carried out in the period of the present 
review can bo attempted here, beginning in 
the nortli. 

TI. L. Ohhibber; during liis recent work in 
the Jada Minos area in the Myitkyina 
district, which is the point furthest north 
at wliicli Tertiary igneous rocks have so far 
been mapped, found the extinct volcano of 
Mount Loirnye, which rises .5,121 feet above 
the soa-lovcl, and is thus higher than Mount 
Popa whicli it somewliat resembles in its 
structure and cjoctarncnta.’*^ 

Although the volcanic rocks of the Mingin 
Range form the biggest centre of vulcanicity 
in Burma, practically nothing has been 
added to Noetling's description of long 
ago.** , . 

In Lower Chindwin district there is a belt 
of volcanic occurrences 25 miles wide, 
following roughly a N.^S. direction. It 
includes the string of eleven extinct explo- 
sion-craters situated in a straight line, some 
1.3 miles long, running across the Chiiulwin 
river at Shwezaye in a N.E.-S.W. direction. 
From tho spectacular point of view they 
form the most interesting occurrence, being 
represented by great hollow pits the bottoms 
of most of which are now covered by lakes. 
R. I). Oldham*- was the first to describe 
these explosion-craters, sind so far as the 
description of surface features goes his 
observations can hardly be improved upon, 
though the rocks themselves have since been 
studied in greater detail. In 1925 P. Kclter- 
born published a short note on some 
specimens collected from this area.'* In 
1927 Messrs. Pinfold, Day, iStanip and 
Ohhibber described the igneous rocks of the 
whole district,'* wliilc during 192B-2S tho 
writer mapped these occurrences in the 
course of the systematic mapping of these 
districts. The most important account, 
however, is the one given by C. Burri 
and IT. Huber in 19.32.*”’ According to 
these workers the rock types include 
liparites, aiuh^sites, basalts, ultra-basic 
rocks, and tulTs and similar rocks. Tho 
olivine-basalts are the most widespread, 
and some of them Jiavc proved to be alkali 
basalts iiiidcr- saturated with silica and con- 
taining normative nepholine. The ultra- 

lien. (icoL Sitrv. Ind., 1030,63, 101. 

II Op. cd., 1803,26, 20. 
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basic rocks ejected by the T^Iadaung crater 
are represented by pyroxene- hornblendite 
which is found to contain by mode 85 per 
cent, hornblende and 15 per cent, pyroxene, 
approaching: nepheline-basanite in chemical 
composition, and by biotite-pyroxenite 
which is found to contain 10 per cent, biotite 
and 60 per cent, aiigitc, approaching leucito- 
basanitc to oliviiie-leiicitite in chemical 
composition. 

In the hills west of Mony wa devitrified 
rhyolites, quartz-porphyry and muscovite- 
porphyry have been recorded. The detailed 
survey of the part of the Lower Chindwiii 
east of Moiiywa by the present writer in 
1927-28 brought to light a few additional 
volcanic occurrences. Most of them are 
situated along a fault line that runs in an 
approximate N -S. direction. 

The next volcanic occurrences to the 
south are found in the Saiingyi upland 
(sheet 84 0/1) mapped by Barber in 1925-26. 
The rocks here comprise dacites, dolerites 
and coarse diorite forming a suite of pro- 
nounced calc-alkali typo. Further south the 
line passes through a small outcrop of lava 
exposed in the Shinmadaung hill range, 
along the western flanks of which horn- 
blonde-andesites, basalts, tufTs and rhyolitic 
agglomerates and breccia occur. 

Although dolerite dykes and sills are 
known to occur in the Pegu Yoma further 
south. Mount Popa in the Mingyan district 
forms the most conspicuous southerly mani- 
festation of late Tertiary volcanic activity 
in the Irrawaddy basin. A preliminary 
account of the lava flows of this area was 
given by Sir Fdwin Pascoo in 1909, and 
more recently the rocks have been described 
by Chhibber.'' Barber worked on the 
eastern slopes of the mountain in 1926 and 
the representative collections made from 
tills area and from the Shinmadaung range 
and Salingyi area are at present being 
studied by him. Volcanic activity in this 
region probably commenced at an earlier 
time than elsewhere, although the period of 
maximum activity may be Irrawaddian. 

Mount Popa itself is built of lava flows, 
tuffs and agglomerates of Pleistocene to sub- 
Becont age. Older volcanic rocks also occur 
and include a repetition of diilerent types 
of andesites and rhyolitic rocks, both asso- 
ciated with tuffs. The different rock types 
in the younger lavas are all easily matched 


with one or the other of the types occurring 
in the Lower Chindwin, so that it is quite 
clear that igneous rocks in these two distant 
centres belong to the same petrographic 
province. 

The most important centre of igneous 
activity on the second line— that following 
the western edge of the Shan Plateau, is the 
most northerly known occurrence, that of 
Male-Kabwat region. Stamp and Chhibber 
published an account of this area in 1927.^^ 
The present vrriter mapped the area in the 
course of his routine survey of the Shwebo 
district during the season of 1928-30, and 
whilst his mapping is mainly in agreement 
with that of Stamp and Chhibber, he made 
one noticeable addition by discovering that 
the anticlinal axis through Nattaung Hill 
and Letkokpin is followed by a parallel 
synclinal axis to the oast running through 
Kabwet, and that the spheroidal lava regard- 
ed by Stamp and Chhibber as a dyke 
intrusion was in fact a sheet of lava, taking 
part in the fold and appearing on either limb 
of the syncline. 

Kecords of more than one period of 
igneous activity arc preserved here. The 
older lava is interbedded with the Irrawaddy 
beds and shows beautiful examples of pillow 
structure. Intrusions are represented by a 
sill and dykes, and tlie younger olivine 
basalts, extruded in Pleistocene or siib- 
Recent times, build the hill Lethataung, 
1,674 feet above sea-level, opposite Kabwet. 
The peak is regarded by Stamp and Chhibber 
as marking the focus of eruption ; but the 
writer is of opinion that those lavas e.ame 
from Assures, one of which passed through 
the position that now forms the crest of the 
hill range of which Lethataung is the cul- 
minating point. The lavas of Siiigu to the 
south are part of the same extrusion. 
North of Kabwet the volcanic activity is re- 
presented by decomposed arnygdaloidal lava 
interbedded with the Irrawaddy beds, and 
by the long lines of dolerite dykes between 
Kabwet and Male. This line of activity 
corresponds with a zone of tight folding and 
crushing of the late Tertiary beds* against 
the crystalline rocks of the Mogok series, 
and the junction between the two is most 
probably a faulted one. A very interesting 
character of the rocks of this region is that 
they show an ‘Atlantic’ or alkaline ten- 
dency of differentiation, whereas the rocks 
of all the igneous centres on the main line 
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to the west show dehuito < pacific’ or 
calc-alkali affinities. 

The next known area of vnlcanicity along 
this lino lies near Mokpalin, in the Thaton 
district, whore rhyolites and rhyolitic tuffs 
are seen to overlie a sedimentary scries of 
probably Carboniferous ago.^'* They strongly 
resemble the occurrences west of Mony wa 
in Lower Ghind win district, and are regaled 
as of the same age. Continuing along this 
lino to the south wc come to the coarse 
volcanic agglomerates of Maingy Island and 
a series of rhyolites and porphyries on the 
western coast of Elpliinstone Island, oiT the 
Tavoy Coast. The ago of these rocks is 
uncertain. The southernmost volcanic 
occurrence is that of the island of Modaw in 
Mergui, where basalt dlls up most of the 
low-lying ground. The area was visited by 
M. Yinayak Kao in 1922,^” and a description 
of the rocks is included in Sothu Kama Kail’s 
memoir on the Geology of Mergui.^" 

The Mogok Gem Stone Tract. 

The large-scale geological mapping of tlie 
Mogok stone tract that has been in progress 
for tlie last few years and is now nearing 
completion has considerably increased our 
knowledge of the geology of this interesting 
area. The Archa?an rocks which occur here 
have now been divided into a number of 
stages and mapped separately. This work 
was begun by J. Coggin Brown and A. K. 
Banerjec in 1929, and has since been con- 
tinued by E. L. G. Clegg and L. A. N. Tyer.-^ 

The rocks found here include metamor- 
phosed sediments, now appearing as crys- 
talline schists, and a varied suite of intrusive 
igneous rocks. The metamorphic rocks 
include quartzites, limestones, calciphyres, 
and a number of unclassified gneisses. The 
quartzites, which may be either of leplace- 
•ment or of sedimentary origin, occur in 
association with calc-gneisses, in some cases 
passing imperceptibly into calc-granulites. 
The limestones, calciphyres and calc-gneisses 
are usually found in association and grade 
into one another. Although at first sight 
they appear to occur in discontinuous bands 
following the general E. 30° N. strike, the 
mapping indicates that they are probably 
the remnants of continuous strata reduced 
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to the present isolated fragments by the 
combined effects of intrusions of syenites and 
granites, which have eaten their way into 
them to a large extent, and of the folding 
and denudation that did the rest. These 
rocks arc of wide-spread occurrence in the 
tract and show a variety of types containing 
a number of accessory minerals. Prof. 
Alam’s statement that the limestones and 
gneisses exposed continuously from Tha- 
beitkyin to Mogok strike north and south is 
not borne out in general in the area.^^ 

The unclassified crystalline rocks, compris- 
ing a variety of gneisses and intrusive rocks, 
appear to be the metamorphosed derivations 
of argillaceous and arenaceous sediments, 
intruded along their planes of schistosity by 
a series of granites, syenites and pegmatites. 

The igneous rocks occur in great variety, 
and the following are the chief types found. 
The basic and iiltrabasic rocks are repre- 
sented by medium to coarse-grained hoio- 
crystallinc peridotites. The hornblende- 
ffigirine-nepheline rocks and hornblende- 
iBgirine-scapolito rocks occur in small intru- 
sions or bands usually associated with lime- 
stones or, in certain instances, as marginal 
fringes of syenite intrusions. The syenites 
were first recognised in the field by T)r. L. L. 
Fermor and are of a wide distribution, 
ranging from quartz-syenite to dioritic 
monzonite. The felspar of the hatter are 
predominantly andesine, and the pyroxene 
is either aiigite, a^girinc-aiigite or segirine. 
Certain types containing liyporsthcne ap- 
proach tiie internuMliate members of the 
charnockite family of Southern India. The 
augite and hornblende-granites of the area 
appear to bo a more acid phase of the 
syenitic magma. 

Apart from the description of the various 
rock formations and their large-scale 
mapping, which have a value and interest 
of their own, the recognition of certain 
points of resemblance between the Burmese 
Archaean rocks and those of similar compo- 
sition in Peninsular India constitutes a 
considerable advance in our knowledge, and 
wo owe it largely to Dr. Fermor’s short visit 
to the Mogok area and his subsequent study 
of rock specimens collected therefrom. Some 
of the garnet-sillimanitc-gneisses occurring 
in patches in the Beriianlmyo tract have been 
found by Dr. Fermor to be identical with 
the khondalite of Peninsular India. Kocks 
of the Mogok stone tract, according to him, 
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exhibit a grade of inetainorphisTii character- 
istic of the hypornorphic zone (Gruben- 
mann*8 'kataniorphic zone') and liave their 
analogues in the rocks of the Kastern Ghats 
of India and Ceylon. The garnetiferous 
granulites are espceinlly interesting in this 
respect because they approaeli in mineral 
composition the feispatliic khondalites of 
Ceylon. Certain ]iyper8thom;-hiotite-granii- 
lites show a eharnockite type of inetamor- 
phism, and the cordicrite- rocks from the 
Yebu Chaung recall some of the hybrid rocks 
described by T. L. Walkerand VV.il. (Collins 
from the Vizagapatam district of South 
India. 

Tiik iTadI': Minks Arka. 

Since A. W. G. Bleek's description ol the 
geology of the Kachin hills in connection 
with the jadeite, published in 190S,“‘^ there 
has been practically no serious geological 
work done in this region, with the exception 
of Murray Stuart's traverses across portions 
of it in the field season 1920-2 1, until 
Chhibber commenced the survey of the Jade 
mines area in 192.'^.-'* These investigations 
are still in progress. Systematic mapping 
has so far been conlined ' to tlio Jade 
mines arcRf in the Kamaing sub-division, 
but the geology of large tracts of the 
neighboiiringarcas is known t lirough traverses 
to the Ghincse frontier and to the llukawng 
valley. 

The most interesting feature of tliis region 
lies in the preservation of the record of 
several perioils of igneous activity dating 
from iiost-Permo-Carboriiferous up to sub- 
Becent times. The chief sedimentary 
formations are the reimo-Carboiiiferoiis 
limestones and the Tertiary rocks. The 
former overlie uncon formably towards the 
north-east rocks resembling (Miaiing Magyis 
(Pre-Cambrian) in lithology, while into the 
Tertiary rocks arcs intruded a variety of 
igncsoiis rocks. Tiiere are also erystalline 
schists which are regarded by Chhibber as 
ortho-schists. The Permo-Carboniferous are 
intruded by a batholith of a medium grained 
granite, represented by a variety of types 
among which biotitc and muscovite-granites 
predominate. The intrusion is regarded as 
of Triassic age in common with certain other 
intrusions in iliirrna. There are also perio- 
dotites and scrpcfitines of probable Upper 


Cretaceous or Lower Eocene age. Into 
these latter are intruded the albite-jadoite 
rocks which arc the parent rock of the 
well-known jade. 

The sedimentary Tertiary rocks of the 
area are now sub-divided as follows ; — 

IJri boulder conglomerates. 

Namting series, 
llkuma scries. 

The Hkiima series is a thick deposit of 
a well-bedded sandstone in which occasional 
intercalations of shaly layers occur. An 
interesting feature of this series is that the 
heavy mineral assemblages of those rocks 
correspond to those of the Harail series 
(Eocene-Oligoceno) of Assam, which corres- 
ponds to the Upper Eocene and lower half 
of the Pegiis in Central Burma. Similarly, 
the Marnting series, composed of a consider- 
able thickness of sandstones, shales and 
conglomerates, has yielded heavy minerals 
that agree closely with the Tipam series of 
Assam, (corresponding to a portion of the 
Upper Pegus. 

Another interesting feature of this area is 
the manifestation of igneous activity in 
post-Tertiary times. This has already been 
referred to above. 

Tiik Mkruui ARcrirpuLACio. 

During the period under review the 
geological survey of the accessible parts of 
the Mergiii district was completed, and an 
account by Hethii Barna Ban was published 
in 19^S9.-* The geology of the northern 
portion of the archipelago was described 
by (hoggin Brown and A. M. lEeron in 
1923.-' 

An area in this region that has attracted 
geological attention in recent years is the 
Amherst district, where a considerable 
amount of work has been done. It* is 
impossible, however, to summarise it all 
within the limits of this article, and a few 
only of the more important conclusions will 
be referred to hero. Towards the end of 192 L 
J. \V. Gregory-’* and G. de P. Cotter^-* 
examined the eastern parts of the district in 
connection w'ith the investigation- of the 
oil shales that occur there, and important 
knowledge of this hitherto unexplored but 
geologically very interesting part of Burma 
was obtained. The oil shales are of late 
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Tertiary age, and wore depositcMl in basiiiiit 
comparable with those found in the i:^han 
Plateau, Tavoy and MorgUi, and indeed far 
beyond the limits of British India, in 
Yunnan, Indo-China and Siam. The main 
Tertiary basin of Pliocene age in which oil 
shale occurs is the structural valley enclosed 
by the Dawna range and the Choehko Taung. 
The Dawna range is built ihainly of banded 
gneisses, schists and giieissose granite, and 
Cotter's discussion of the age of the gncissose 
granite constitutes a valuable contribution 
to our knowledge of the granites of Burma 
as a whole. Tn this paper he has gathered 
together evidence from within Burma and 
from the neighbouring country of Siam 
pointing to a Triassic ago for some of the 
Burmese granitic intrusions. Coggin Brown 
has since brought forward evidence to prove 
a similar age for the Thaton granite which, 
he believes, is identical in composition, age 
and mineral association with the major 
granite intrusions that stretxdi from Mcrgiii 
into the foothills of the Shan J^lateau, east 
of the Kyaiikse and Yamethin districts.'*" 
Most probably these are all of the same age 
and comparable with the granites of British 
Malaya, Sumatra, Borneo and the Dutch 
East Indies. 

Another point of much geological interest 
connected with Cotter’s work in this area 
is his discovery of fossils in the limestones 
exposed in the Thouiigyin river. Although 
the fossils were found to be in a most 
disappointing state of preservation, G. IL. 
Tipper, who examined them tentatively, 
came to the conclusion that they indicated 
a Triassic age. The attribution of this ago 
to the limestone came rather as a surprise at 
the time and was accepted only doubtfully, 
because no limestone of that age. had 
been recorded from the extensive develop- 
ments of the formation in the surrounding 
regions of the Shan Plateau, Mergui and 
Moiilniein. Tipper’s view, however, was later 
proved to bo perfectly correct by specialists 
such as Gregory, Julius Pia, Trouth and 
Weir", who worked out the collections a 
few years ago. Tt appears possible, there- 
fore, that these limestones represent an 
upward extension of the Plateau Ijimestone 
into the Trias, though hitherto it was consi- 
dered to have ended with the Permian. 

Thk Shan Platkau. 

Work by the Geological Survey of India 

Op. cU., 1928 , 60 , 79 . 

Op.cU., 1930 , 63 , 155 . 
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on the Shan Plateau was resumed simul- 
taneously in the Northern and Southern 
Shall Stales in 19J8. In the Northern States 
the work has mainly been confined to the' 
extension northwards of T. de la Touche’s 
map of this an^a published in 1912.*'- In the 
course of this work several new fossil locali- 
ties have been discovered, of which the 
most important is .M. R. Sahni’s discovery 
of a unique assoinhlage of ammonites, 
gastropods and lamellibraiichs in the Plateau 
limestone at Nam Ilkyam.''* The ammonites 
include XoiorpiH varhvmria Wangen, record- 
ed from the Permian of the Salt Range 
and from Chitral. AiioMior genus is NanniteH, 
of which two spe.c.ies have been found, one 
of which shows aflinitics with a species 
recorded from the Otoccras beds of Spiti. 
The new genus Huntjoritida* is the most 
common ammonite represented. Among 
the gastropods rieiimlomana and XaticopHis 
are the most dominant. Of the lanielli- 
branchs Srhizodm is very common. 

As regards the Soiitliem Shan States, our 
knowledge of the geology of this area was 
very meagre prior to the piu'iod under 
review. As a result of recent work by 
Coggin Brown and the writer some 2,90D 
square miles have already been mapped oh 
the scale of one inch to one mile, and in 
addition extensive traverses have been made 
running up to the eastern frontier of the 
Indian Kmpin*. Generally, the geology of 
this region is essentially the siiiiie as that of 
the Northern Slum States and tlie only 
dilTerenees are tliose of minor details. The 
chief interest of the region is centred on 
the Onlovician-Silurian succession of which 
a niiiiiher of roedv facies and horizons arc 
present. Several now fo.ssil localities have 
been discovered, l)Ut, although of very great 
interest to the science, most of tlie assembl- 
ages have been rather disappointing as 
regards their correlativi? value, for in almost 
all the collections so far examined the 
majority of forms that are specitically 
identifiable have turned out to be new to 
science, except in the case of the graptolite 
and tentaculite horizons at the bottom and 
top of tlie Silurian respeetivoly. 

A description of the geology of the country 
was published recently, and it need not be 
discussed in detail horc.'^ Broadly speaking, 

Mem. (ieol. Sufv. Ind,, 1913 , 39 . 

33 Rec. (ieol.Surv. fad,. 1932, 6S, 97. 

34 Op. at., 1933 , 67 , 135 . 
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the numerous isolated outcrops of Ordo- 
vician rocks have been gionped into three 
divisions based on their fossil contents and 
lithology. The further sub-division of these 
groups has been rendered difficult owing 
to the lateral variations in the lithology and 
to the sharp differences in the fossil assembl- 
ages of different localities. From a number 
of large collections made by the writer from 
the Ordovi(!ian, F. K. Gowper Rood has been 
able to find only forms which are in a 
sufficiently well-preserved state for specific 
description.’" Of tlicse 23 are new species. 
In the Silurian, excepting the graptolite and 
the tentaculitc zones, there are only 4 
specifically identifiable forms, and all of 
them arc new. The Onlovician is much 
better developed here than in the Northern 
Slates, the Lower Ordovician, which is not 
fonnd in the north, having been fonnd in the 
south with forms allied to those occurring 
in Annam. 

In the Plateau Limestone group the true 
limestones have hitherto been regarded as 
forming the upper division and the dolomitic 
variety the lower ditision. Recent work in 
this field, however, has shown that this 
method of sub-division is not a sound one, 
and that dolomitisation is not confined to 
the lower division. A portion of some fossil 
collections from the ‘ Upper’ Plateau Lime- 
stone has recently been described by F. R. 
Gowper Reed, who has referred them 
unquestionably to the Anthracolitbic 

1‘itl. Indica (in tho press). 


system.'" A remarkable feature of the 
fauna is the large number of peculiar 
bryozoans, many of which are new species. 

In tho next higher formation, namely, the 
Goal Measures, a flora and fauna, of Middle 
Jurassic age has been obtained thus indicat- 
ing them to be . contemporaneous with 
the Namyau beds."' It is the writer’s 
view, however, that these extensive deposits 
include at least a portion of the Napeng 
beds of Northern Shan States. They are 
succeeded unconformably by Red Beds, the 
age of which has been fixed through the 
discovery by G. S. Fox of a few fossils which 
indicate thorn to bo equivalent to the 
Trichinopoly bods of tho Goromandel coast, 
which are Upper (Ariyalnr) to Middle 
(Utatnr) Gretaceous in age.’’* This discovery 
is of unusual interest, as no beds younger 
than J urassic were hitherto known from the 
Shan States, excepting the Pliocene- 
Plcistoccno lake deposits. It is noteworthy 
that after the deposition of tho Permo- 
Garboniferous limestone all tho subsequent 
deposits were laid down in inland seas and 
large lake basins. Those decreased in 
extent as time went on, until in Pliocene- 
Pleistocene times the areas of deposition 
wore restricted to isolated lake basins, 
remains of which are found far and wide in 
Eastern Asia, including tho Bliaii States, 
Yunnan, Siam and French Indo-Gliina. 

^0 Rec. Oeol. Snrv. Ind.. 1933,67, 83. 

.Sco Kcferencc 34. 

Ree. UeoL Sun. Ind,, 1U3U, 63, 182. 


Obituary. 

Sir Horace Lamb, F.R.S. (1849-1934). 


regret to record the di^ath of the 
eminent applied matheniatieJan Prof. 
Sir Horace Lamb on Hceember 3, 1934 (bom 
on November 27, 1849). He made valuable 
contributions to the subject of Hydrodyna- 
mics : and his first book Hydrodynamics 
(1870) which was published for the sixth time 


in 1924 is one of tho standard treatises in the 
subject, in 1884 he was elected Fellow of 
the Royal Society. Ho was Professor of 
Mathematics at Manchester and was 
recipient of the Gopclcy Medal of the Royal 
Society in 1924. 
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The Theory of Liquids. 


In two rectuit papors' the author lim dis- | 
cussed a inodiiication of Edser’s theory of 
licpiids which gives equations for the surface : 
tension (y) and internal latent heat (LJ as j 
follows : — 


?' '"l-3l (w-5) a«'+‘ •• •• 

hi ; 4.22 X 10- '■ ^ [’ + 

.. ( 2 ) 


(/Li= attractive force coefficient; force 
index; a— the average diameter of the sphe- 
rical space kept clear around a molecule by 
its thermal movements at T; a-— coefficient 
of thermal expansion). In these equations 
the effect of the repulsive force, being small, j 
has been neglected. | 

Although (1) and (2) give results in agree- 
ment with observation, tliey are not 
altogether satisfactory since the properties 
of the liquid slioiild bo capable of expression 
in terms of the force constants and T only. 
It has now been found possible to eliminate 

1 lnd. J. Phj/a., 1034, 8, 521 ; /Voc. Ind, Acad. 
Sci., 1084, 1, 106. 


a from those expressions for T„,.^ by equating 
the thernial pr(*S8ure \\ to the internal 
pressure P. To oaleulate Pr it is assumed 
that at and near the melting point diffusion 
is slow, and that the liquid molecule vibrates 
for the most part about its mean position.^ 
Pt can oonsoqueiiMy bo put ociual to the 
product of : — 

{a) the niimbor of moloouUir centres (a) 
associated with a plane of unit area which is 
given by tlie close-packing formula : — 


n ----- 2/ v'3 C7“ — I • 15/cj • . . . . (3) 

(ft) the inoleeiilar vibration frequency 
whicli is assumed to be i^qiial to the frequency 
in the solid state at the in.p '' and is there- 
fore given by Liiulemanu's e([uation^ : — 


y = 2-5 X 10'- 


Im^ v,i , 


.. (0 


which as Xa'* V^2 V . . (3) 


2 Cf. Andrade. Phil. May., 1934, 17, 477. 
2 Andrade, loc. cit. 

. ^ Handb. der Phya., 192(5, 10, 52- 
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y = ^ ■ - v 

'M* 


.. ( 6 ) 


(M =-- mass of a molecule) 

and (r) the chanfre in mo men turn siifTercd by 

a molecule on approacli to the plane which 

is 

^=2MVfcT.M .. (7) 

We tiins have 


It has already been shown'’' that the internal 
pressure is given by 

P .. .gv 

“ (w- l) (t^+2 ’• ^ ^ 

Ooinbining (3) and (9) wo liave 


_l 3-68xl0'> 


.. (10) 


(m UlVu 

/ Table T shows (obs.) derive*! from d,„.u 

e tlins have (obs.) by means of (5), (calc.) from (10) 

1», 3 .: uyn 1 .1 1 xlO-'-* ( ) .. (S) Me.) from c7„,.^' (calc.) by moans 

^ ’* of (5). The agreement is fair when it is 


Tahle T. 

Cahnlation of Density at the Melting Point. (10) 



considered that it is an attempt to calculate 
the liquid density at the m.p. from tlie 
fiinilamenials T,,*.^ (observed) and /x and m 
derived from the gaseous state. 

Kquatioii (1) when combined with (10) 
gives 

/// fl 

( J ■ 07 X 1 cr ‘•‘) [(m -- 1) T,„.^ | "i 
- 2 
(w ■ 5) (3-08 X 10- ‘ V)'"-! 

.. ( 11 ) 

Table II shows the application of (1 1) using 
values of y for tlnj lowest temperature 
observed. 

Tahle II. 

CalcMlation of Suifacc Tensimi near the 
Melting Point. (11) 


Equation (2) combined with (10) gives 

ft ^ - t, r rn r I u'*’’"-.'* 1 

pals. . . (12) 

Table III shows the application of (12). 


Tahijo hi. 

Calculation of Internal Latent Heat near 
the Melting Point. (12) 


SiibstAncc 




It is hoped to piiblisli elsewhere a more 
rigorous and elaborate development of the 
ideas underlying this note. 

T. S. Whkklkr. 

Chemical Department, 

Koyal Institute of Science, 

Bombay, 

January^ 1935. 

® Loc. cil. 
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A Note on the Method of Determining the 
Heat of. Dissociation from a Study of the 
Long Wave-length Limit of the Continuous 
Absorption by Gaseous Molecules. 

When a nioletiiilo is optically dissociated by 
a single act of absorption one gets a continu- 
ous ab8ori)tion due to the absorbing sub- 
stance. Tn order to obtain the value of the 
TTeat of Dissociation earlier workc^rs in the 
field used to fix the long wave-length limit of 
absorption simply from eye observations 
and this apparently led to discrepancies 
betwe<‘n the values obtained from optical 
and tlierinal data. Quite recently A. K. 
Datta^ pointed out. t.hat better agr«?emeni 
between the t.wo values may bi‘, obtained 
if the limit is sought from the microphoto- 
metric curve of the absorption spectrum. 
According to Duita the long wave-hmgth 
limit of absorption is indc‘pendent of the 
I)n»ssure of the absorbing gas and if curves 
with percentage, of absorption and wave- 
length as co-onlinates be* t raced for dilTerent 
pressures they should accordingly cut the 
wave-length axis at the same point. Apply- 
ing this idea Datta has determined the value 
of the Heat of Dissociation for a number of 
gases (IfBr, Tfl, Ts\,0, etc.). In case of IfHr 
and in the values'obtaincul by him agree 
with the calorimetric values without any 
discrepancy and from tliis In* concludes that 
the molecules in these, eases dissociate into 
tw'o constituents without any further excita- 
tion of idther of them. This would mean 



that these molecules are of ionic linkage 
thus refutiing the commonly accepted idea, 
first put forward by h^anck, that the Hydro- 
gen halides are dipolar molecules with atoiuic 
linkage. In this note our object is to point 

1032, 138, 84 ; H./.P., 1032, Band 77, 


out that the determination of the true Jong 
wave-length limit of absorption is not very 
simple. The following considerations will 
throw some light on the problem. In (jase 
of gas(»s giving only continuous absorption, 
the potimtial curves for the molecules in the 
t.wo states are somewhat as shewn in Fig. 1. 

Since in the process of dissociation, the 
constituents of the molecnih^s after separation 
move apart with varying kinetic energies, 
curves showing t.h<^ relation between the 
nurnbi^r of atoms or ions and their kinetic 
(MU^rgy would b(*come ]Vlaxw(dlian as shewn 
in Fig. 2. Tlie. corresponding curves for the 
continuous absor|)tion spectrum giving the 



Fig. 2. 

percent ge of absor|)tion and wave-length 
would accordingly be* similar in nature. 
From the nature of thi‘S«* curves one can 
presume that, there should be inenased 
absorption throughout the absorbed region 
with increasing uitmbiT of molecules and 
had the fundamental vibration frecpiency 
of the molecules bc^en very high so that almost 
all the molecules could be supposed to be 
in the normal state of vibration, there would 
be no variation of the long w'ave-length limit 
of absorption with pressure. But if the 
fundamental vibration frequency of the 
molecules be not very high as is usually 
the case., t hen at the ordinary room tempera- 
ture the number of molecules in the higher 
vibrational states would perceptibly increase 
with xjressure and this would necessarily 
cause, a shift of the limit of absori)- 
tion towards longer wave-length. Besides, 
an increased pressure would enhance the 
perturbing influence of the neighbouring 
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molecules and may also help the process of 
dissociation by thermal (collision, both of 
which factors may produce* a shift towards 
longer wave-length. Krom all tliese considera- 
tions one would rat her expect, contrary to 
Datta's observation, a shift of tln^ lung wave- 
length limit with an increase in pressure?. 
Thus, for an accurate determination of the 
heat of dissociation one has to take account 
of all these effects and <ionduct (‘xperiments 
at very low pressures and temperatures with 
a fairly large? number of moU?(;ule8 in the. 
chamber, i.e,, with a long eoliimn of the 
absorbing gas. 

The experiments with N./), TTHr and K(1 
have becMi re])eat(Ml by us wit h an absorbing 
column of length 25 indues at various pres- 
sures and from micro photometric t?xamiua- 
tion of tlie])lates the long wave-length limit 
of absorption in each case lias been found 
invariably to shift towards long(T wave- 
lengtl) with ])ressure. ralculating tln^ heat 
of dissociation from the limits obtained at 
lowc^st pressures in our experiments it is 
found that in e'vc^ry case the optical value far 
exceeds one from the*nnal ineasun^ments. 
And this is what one would expect as in 
the»rmal experiments usually a large? e]uantity 
of gas at atmosph(‘rie«. pressure is taken so 
that there are e*.onsid(Table» number of mede- 
cules at higher vibrational slaters which w'oiilel 
require on an average* a much lesse^r amount 
of thermal e»ne»rgy for their elissociation as 
compareel tei the* condition prevailing in 
the optical experiments at low pressures. 
In case of 11 Hr and 11(1, allowing for the 
Turner te*rm elifference* for the halogen atom, 
a satisfac'tory agreement is obtained be*twe?en 
the two values when jiliotograplis are* take*n 
at atmosphe*ric pressure. Our observations 
therefore enntirm the original ide*a put for- 
ward by h'ranck that, the hydrogen halides 
are dipolar molecules with atomic linkages 
and this is also supported by the fact that 
the?re is ne) rece)rd of the second re*gion of 
selective absorption which one ge?nerally 
finds with inolee'ules of ionic linkage?^B. 

A det ailed pape*r w'ill soon be i)ublishe?el. 

S. Datta. 

B. C-IIAKROKOItTI. 

Physical Research Laboratory, 

Presidency College*, 

Calcutta, 

Januan'y 18^ 2986, 


Constitution of Water in Solutions. 

In a previous communication,^ one of us 
described the results of investigations on the 
Raman spectra of water in different states 
and at different temperatures. Therein, it 
was found that the changes observed in the 
structure of the Raman band for water 
under the various conditions of aggregation 
and temperature could be satisfactorily 
explained on the hypothesis of molecular 
asso(*iation in pure water giving rist*. to double 
(ll.p )2 and triple molecules in addi- 

tion to the single “molecules (11^^)), the 
equilibrium between which changes with 
change of state or of temperat.ure, with 
the result that their relative proportions 
are different for the different conditions. 
From a study of the intensity variations in 
the structure of the band, it was possible 
to quantitatively estimate these proportions. 

That the influenci* of dissolved electro- 
lytes on the structure of tin* Raman water 
band is similar to that of temperature 
variation was aln*ady point(*d out from a 
preliminary study- of the Raman spectra 
of solutions in wal(*r of a few strong elec- 
trolytes. But a more? systematic study 
was found necessary b(*fore any de^tinite 
conclusions could be drawn as regards the 
origin of these ehangeis. Such a study was 
then»fore undertaken with a nuTnbe*r of 
solut(*s belonging to diff(*n*nt types of sub- 
stances, rw., strong and weak (*U*ctrolytes 
and non-electrolytes. Tin* following is a 
summary of the main changes in l.he structure 
of the Raman band of water with varying 
concentration of different kinds of substances 
dissolved in it. 

1. There is a gen(*ral sharpening of the 
band wii.ii increasing concentration of the 
substance dissolved, to whichever class it 
belonged. This phenomenon is similar to 
that observed with change of temperature 
of pure water. 

2. With increasing con(*.entration of tin? 
solute?, there is a shift of the centre of the 
intensity iiiaxiinum of the baud towards 
larger values of the Raman frequency, ext‘.ept- 
ing in the case of TT('l and chlorides belonging 
to strong electrolytes, and acetone, which is 
the only substance pertaining to non-electro- 
lytes that could be studied. 

3. The smaller frequency branch of the 

^ I. liamakrishna Kao, Nature, 1933, 182, 480, 
and iVoc. /toy. Soc„ 1934, 146, 180. 

* I. Uamakrishna Bao, Proc. 8oc.f 1031, 
181, 489. . - . 
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band attributed to the triple molecules 
diminishes in intensity in all the eases thus 
far studied, except for TlCl and chlorhies, 
where the change is not so systematic. 

4. With strong electrolytes, different sub- 
stane^s dissolved to the same molar concentra- 
tion revealed difference's in th(^ intensity 
distribution of the band. Wlien, howevcir, 
the same solutions are studied with the 
water contained in them equalised, these 
differences diminished to a large, extent 
indicating thereby that- the inriucMice of 
all substances on the structure of the water 
band is similar. Yet, certain minor difft^r- 
ences in the intimsity distribution of the 
band, which are iiiiich more than the prob- 
able error in the estimation of inh^nsity, 
persisted, indicating thereby the small but 
definite infliiimcc of electrolyte, by itsedf. 

5. The solution of each eh»ctrolyte with 
the same concentration st udied with increas- 
ing tcunfierature r(‘vealed an enhancement 
of the changes in the intensity <Iistribiition, 
these variations with temperature in the 
structure of the* band being most (conspicuous 
for those siibstaiUHss which an* known, from 
ch(*mical evidence*, to form hydrates. 

The above plumomena are (*x plained on the 
hypot.h(*8is that, tin* (dianges brought about 
by incr(*asing pro])ort.ion of solute*, are mainly 
due to (*hang(*s in the (constitution of water, 
arising out of a (diange in the (*<piilibrium 
betwc(*n the single, double and triple mole- 
cules. This hypothesis is strongly supported 
by the observation that solutions of (lilT('r(*nt 
subst.anc(‘s containing t he same amount 
of water give rise to a llamaTi band which is 
almost similar in shape and position for 
all cases. The minor (liff(*rence8 which still 
p(^rsisted an* attribut(*d to Ukj formation of 
hydrat(.*8, which is different for ditT(*rent 
substances. The diminution in the intimsity 
of the smaller frequency port.ion of the band 
attributed to triple molecules is taken to 
indicate, the ndative instability of the triple 
molecules compared to the other types at 
higher concentrations of tin? dissolvecl sub- 
stances. 

The temperature variat ion of the structure 
of the band with the same concentration 
of a solute is assumed to be also due to an 
increasing shift in the (equilibrium between 
the three types of water molecules. The 
conspicuousness of thcs(*. ciianges in the 
case of substances which are known to form 
hydrates is explained as being due, in addi- 
tion to change in the water equilibrium, to 
dehydration or splitting up of the hydrates 


pn*43ent in solution into single or double 
water molecules, or of more complex hydrates 
into simpler on(*8. 

1. KA^fAKR^SHNA UAO. 

0. Sauiiasiva Rao. 

Andhra University, 

Waltair, 

January, 

Magneto-Resistance Change of Nickel studied 
with Alternate Currents. 

A STUDY of the Magnoto-Uesistauctt change 
of Ni(*.k(*l in Longitudinal Magm*tic lioAd, 
with Direct Ciirrenls shows in general a 
distinct hysfc(TesiH (*ff(*ct and also other 
irregular it i(*s.‘ We, however, find a complete 
(lisa]>pcarance of th(i hysteresis effect with 
Alt(*rmite f'urrent s. The resistance incrciasos 
with ru*l(l showing a saturation value as in the 
case, of Direct Chirr(*nt8 ; hut while in the 
Ciase of Direct (Jurr(*nt8 tlu*. decrease, of resist- 
ance with (l(*cr(*asing fi(*ld shows gen(*Tally 
a hyster(*sis effect and occasionally the reverse 
of it (*.«., ih(» Magiu^to-Resistancf* curve, for 
decr(*asing li(*lfl going b(*low" that for increas- 
ing field), no such effect is however noticed 
by us in the case of Alt(.*rnate (Currents. We 
also find that in this case, i^ach half cycle is 
exactly llu*, image of l-iie, other, whereas in 
the cuse of Dir(*ct Oiirr(*nls tlu? half cycles 
arc g(*ii(*rally dissimilar unl(*s8 the sample is 
demagn(*tiseil every time before a resistance 
m(*asur(*m(*nt is done.- The percentage 
change of r(*sLstance, liowover, when the 
saturation is reached is of the same order 
as pn^vioiisly m(?asur(*(l with Direct Currents 
by other investigators including ourselves. 

It is important to note here that a similar 
(lisai)pcaran(5(5 of the hysteresis loop in 
Magn(*to-R(*Histance curve lias b(.*en previous- 
ly obs(n‘vc(l even w'ith J)ir(*ct (hirrents in the 
case of electrolytic iron* and of Nickel at 
high t(*inpi*ralure.‘ 

Work is proc(*cding to study tlu*. problem 
in all its aspect s, and details will be published 
shortly. 

M. M. Sen Gupta. 

II. Mohanty. 

S. SuAllxVN. 

Dcpanmenl of Physics, 

Kavenshaw College, Cuttack, 

January, 1935. 

1 M. Sell Gupta and M. 8. Alam, Ini. Jour. 
Phyaica, 8, P. I, p. 9. 

» O. Stieratait, Phtfsical liec., 10:11, 37, 1350. 

» O. Htierstadt, Ze'ila.f. Phyaik, 1930. 65, 575. 

* W. Gerlach, Zeiia. j. Phyaik^ 1030, 50, 847; 
Ann. d. Phyaik, 1930, 6, 772. 



352 


CURRENT SCIENCE 


IFebruary 1935 


The Constitution of Vasicin. 

In an earlier note.' we have reported that 
3-allyl 4-oxyquinazoline, on reduction with 
sodium in amyl alcohol, f^ave a base 
which was not identical with the similar 
reduction product of vasicin described by 
Spath et aL It was on this ground that wc 
advocated the rejection of the Spatli-Nika- 
witz formula for vasicin. 

Again, we drew afiention to the fact that 
3-allyl 3 : 4-dihydrobenz 1 : 3-diaxinc of Paal 
and Hiollberg was not identical with desoxy- 
vasicin. ‘ VVe, therefore, welcome the publica- 
tion of a recent paper by Hanford, Liang 
and Adams-* in which both of these*, st atements 
have been confirmed by new experiments 
and also by repetition of our own. New 
evidence against Mie Spath formula has also 
been found by showing that 3-allyl 1 : 2 : 3 : 4- 
tetrahydroquinazoliiie and dihydro desoxy- 
vasicin are not identical. 

irence the qiu*8tion arises as to what is the 
correct structim*. of vasicin. 

Hanford et nl have expressed the opinion 
that the side chain is in the form of a third 
fused ring and hav4^ proposed two possible 
structures of which they liave expressed 
preference for one. We would recall tliat we 
have already given one of these formute as a 
possibility.^ Owing to quadrilateral publica- 
tion from Lahore, Vienna, Oxford and 
Illinois, confusion wit h respec.t to the present 
knowhfdge of the clu^mistry of vasicin has 
arisen. The position may be suiniiiarised 
as follows : 

We established that on oxidation vasicin 
pves 4-oxyquiiiazoline thus leaving three of 
its carbon atoms unaccounted for. Later 
8path et at observed tlie formation of 4- 
oxyquinazolinc 3-aceiic acid on gentler oxida- 
tion and postulated an allyl group attached 
to the nitrogen atom in a reduced 4-oxy- 
quinazoline. 

The presence of the allyl grouping has 
never been definitely established'' and the 
non-reduction of vasicin by catalytic means 
has been duly stressed. The. difficulty in 
assigning a const itution to vasicin arises from 

1 Narang andllay, Ciirr. ScL, 2, 388. 

* C/. Chemistry and Industry, 1034, 53, 698. 

® J, Amer. Chem. Soc,, 1034, 66, 2780. 

Narang and Kay, Chem. and lnd„ 1934, 

^**®*^» Narang and Ray, 


the fact that it has ao- therefore a 
formula must be advanced without an 
asymmetric atom. The production of 4- 
oxyqiiitiazoline by oxidation is no proof of 
the pre-existence of the oxygen atom in this 
position in vasicin. We have emphasised 
this point in several previous publicatAons. 

Tt is on this slender experimental evidence 
that we have to grope for the constitution of 
vasicin. Naturally, to guess the correct 
formula one would have to eliminate one 
alternative after the other. Thus those 
arriving later in the field will have a natural 
advantage over the earlier workers. We 
hail eh»arly stated our position in a previous 
paper" and are still working on the 
problem of the constitution of vasicin and 
have covered much ground since last August. 
However, in view of the publication of 
Ifanfonl et al, we desire to place on reconl 
the salient facets which we have established. 

We have reduced electrolytieally substance 
(I) and found its picronolate to be*, different 
from the picronolate of the electrolytic 
reduction product of vasicin. This disposes 
of one of the alternatives suggested by the 
American authors. We have also found 
that the picronolates of the* electrolytic 
reduction products of li-propyl 4-oxy(|uin- 
azoline and 3-allyl l-oxyqiiinazoline are 
different from redu(*c*d vasicin picronolate. 

We have, also synthesised the substance (II), 



Cllg 

(I) (ID 


and w'c are engage^d in reducing it electro- 
lytically in order to compare; its picronolate 
with that of reduced vasicin. The result 
should show .how far the cyclic structure, 
at present indicated, is Justified. The full 
experimental details will be published else- 
where. 

We trust that this note on our future 
programme will save duplication of work by 
other investigators, and hope ‘^that we wiU 
be able to complete a problem which has 


* Chemistry and Industry, loo, 
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received our attention for the best part of 
three years without being anticiiiated. 

J. N. Ray. 

K. S. Nauang. 

IT. K. JUNFJA. 

The University, 

Lahore, 

January^ 1935. 


Constitution of Formic Acid and 
Formates. 

In order to explain the exceptional behaviour 
of Formic achi as compared with its homo- 
logues the suggestion has been made' that 
in it the ionisable hydrogen is not the hydro- 
gen of the hydroxyl group as in the case of 
the other fatty acids but the hydrogen 
attached to the carbon atom. If this could 
be i>roveil, Formic a.cid would become not 
only exceptional among the fatty acids, 
but would hold a unique position among all 
organic compounds. A nurnlH^ of substances 
are known liaving OTlj, or CII groups the 
hydrogen atoms of wliich arc? reacitive. Rut 
none of tliese atoms ionises suibciently to 
rendc‘r the compounds aedds. Ilf-N" could 
be mentioncHl in this connection. It is, 
however, a very wc»ak acid, weaker than 
carbonic acid and evcui here probabilities 
are in favour of attributing Mu* acid cliaracter 
to the i,someric form IINC. Consequently 
the new constitution for h^)rmic acid cannot 
hiy accepted as explaining its exceptionally 
strong ai'id character. There is also the 
diincuity of explaining why the. hydrogen 
of the carboxyl group fails to ionise under 
conditions in wliich it invariably ionises in 
similar compounds. Further it should be 
noted that although Formic acid possesses 
certain properties not in common with its 
liomologues it certainly exhibits several 
similarities. 

In my opinion the exceptional propcu'ties 
of Formic acid are due to the fact that in 
it the carboxyl group is linked to a hydrogen 
atom whereas in its homologues the carboxyl 
is linked to alkyl groujis and that in the 
course of certain of its reactions Formic acid 
is capable of undergoing isouuTic change into 
dihydroxy methylene. 

1 8ir P. C. Ray, Nature, 133, 046 ; P. B. 
Sarkar, Indian Science Congress Abstracts, 
Chomistry Hectioii, 1035. 
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In acetic and propionic acids the alkyl 
grou])8 act as electron sources inhibiting the 
removal of a proton from the (?arboxyl and 
thus making the substances weaker acids 
just, as halogens and nitro groups act as elec- 
tron sinks iiKTeasing ionisation of the hydro- 
gen and thereby enhancing the strength of the 
acid. Between the members of the homo- 
logous series up to Formic acid there exists 
only the smaller differences between alkyl 
groups whereas bc?twc‘c»n acetic and formic 
acids there is a biggin- jump when alkyl 
groups disappear altogether and a hydrogen 
atom is present instead. 

Though th(‘ ionisable hydrogen in formic 
acid is the one* belonging to the carboxyl 
group there an» indications that the other 
hydv«>gen atom also is reactivi? and the 
compound is cafiable of assuming the isomeric 
form given above. In this connection may 
be mentioned (1) the claim of Scheibler and 
liis co-workers of having produced compounds 
of the constitution and 

(HUNa).(O(y I.);- (2) the behaviour of ethyl 
formate as "an enolisable substance,'* and 
(3) the analogous case of hydrocyanic acid 
which is known to react in two isomeric 
forms. On this assumption of the dihydroxy 
methylene form the preparation of Formic 
acTd and all its c‘xceptional ])ro]»erties find 
easy explsination. Its ready oxidisability 
can be represcMited as below: 


L on J Liu -1 L oil J 


I'O. I 


oil 

J' 

1-0 (’-oin 
u.o I 

L oil J 


The oxidation of aldehydes which takes 
pla(*e best, in alkaline solutions s(?ems to 
follow- a similar course. 




rii c On r -| ru-tv 

[ ,1, I i 

["T"] 


FoniiaWi'liydi* lias bwn known to exhibit 
doflnito though small ioniaation of hydrogen. 


* Bar., 1020, 10S1 ; 1027, 551 ; 1034, 312. 
» Ber., 1031,314. 
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The old idea of attributing the exceptional 
properties of Fomiic acid to the existence in 
it of an aldehyde group appears, therefore, 
to be correct. 

T. K. Seshadui. 

J. V. D\ College of 
Scienee and Technology, 

Andhra University, 

Waltair, 

Februarn 5, 19S6. 

The Effect of the Substituents on the 

Formation of the Chloralides of Salicylic 
Acid and Its Derivatives. 

Wallach’ prepared tlu^ chloralidc of sali- 
cylic acid by heating the components in scaled 
tube. In cfontrast to the aliphatic a-hydroxy 
acids wliich form the chloralides very c^asily, 
Wallach found that most of the salicylic 
acid' vfas recovered unchanged. After a 
very tedious separation, he*. n‘i30Tt<?d to have 
got a small quantity of the chloralidc which 
he did not investigate, further. 

During the course of their w'ork on chlora- 
lides, Shah and Alimchaiidani- tried to 
preimre the salicylic acid chlonilide. The 
condensation was tried under varying condi- 
tions in presence of different, condensing 
agents with no advantage. There was no 
cx)nden8ation in presence of glacial acetic 
acid or concentrated ITOl, wdiih; sulphuric 
acid gave a product from which no crystal- 
line product could be separated.'^ 

The present authors, because it ap])eared 
to them that this <*oiiiplexity was due to 
- Oil group in the salicylic acid, studied the. 
condensation with the methyl ether of sali- 
cylic acid. The main product of this reaction 
which has now been thoroughly investigated 
is 4-methoxy-5-earboxy-i-a-hydroxy-j3^j3- 
trichloroethyl benzene, the chloral attaching 
in para position to the --OMc group.'^ This 
condensation, how^ever, excludes the possi- 
bility of the chloralidc ring formation because, 
the —Oil group has been protecte<l. 

The possibility that the reactivity of the 
free salicylic acid refc‘rred to above may 
perhaps be moderated by tin? presence of 
the suitable substituents in the salicylic 
acid nucleus was next investigated with a 

1 Annalen, 1878, 193, l-Ol. 

* J. Indian Chtim, Soc., 1034, 11, 545. 

« (lhaitaway and Calvct, 1028, 1000. 

* MeldruRL and lliirry, J. hvdAan Chem. See,. 
1034, 11, 636. 


view to got the chloralidc of the substituted 
salicylic acid derivative and then eliminat- 
ing the substituent to get the chloralide of 
the salicylic acid itself. For this purpose, 
we first studied the condensation of chloral 
with 3-nitro and 5-nitro salicylic acids, (1) 
by heating the components in sealed tube 
and (2) in presence of It is interest- 

ing to note that althougli the effect of all the 
substituents individually and collectively 
might be oxp«»cted favourable to the intro- 
duction of the chloral molecule in the vacant 
positions {ortho or para to t.he - Oil group) 
or for forming the chloralide ring, the acids 
were reco veered unchanged. A similar 
experience is recorded by Meldrum and 
llirve in case of 3-nitro salicylic acid which 
resisted all their attempts to siilphonatc.'"* 
The methyl others of those? nitro salicylic 
acids behaved sbnilarly towards chloral. 

The effect of other substituents like Br, 
^IgTI and >IIT^ in salicylic acid is being 
investigated and the detailed results will bo 
published elsewdiere. 

K. L. Alimchandanf. 

N. M. Shah. 

S. G. Deo. 

Karnatak (College, 

Dharwar, 

January 20, 1920. 


The “ Non-Protein ** Nitrogen of Pulses. 

Dubino the preparation of globulins and 
albumins from pulses, there exists, in the 
saline extract, a nitrogenous fraction, non- 
protein in character, diffusible through dialys- 
ing membranes, non-precipitable by satura- 
tion with salts, non-coagiilable by heat and 
indifferent to drastic protein precipitants like 
trichloraccdic acid. The extensive ^work 
carried out on t.he proteins of ]mlses relates 
chiefly to the globulins which occur in them 
in a ])redominant ]>roportion and the methods 
usually employed for tlieir isolation render 
a recovery of the non-protein nitrogenous 
fraction, extremely difficult and cumbersome. 
Furthjjr, there ar(», at the moment, no 
systematic methods for investigating a mix- 
ture of the? complexity reiirosented by this 
fraction. It is therefore not surprising that 
this valuable fraction has not received any 
adequate attention at the hands of the several 
investigators. 


J, Indian CAem. Soc., 1030, 7, 887. 
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The amount of this fraction which is 
thus lost, varies from 10 to 55 per ccmt. of 
the nitrogen oxtracitablo by the saline solu- 
tion depending upon (1) the nature of thc^ 
pulse under investigation, and (2) the method 
adopted for the estimation of the non- 
protein fraction. It will be observed from 
Table I that particularly large quantities, 
20-55 per cent., are lost during (1) dialysis, 
and (2) saturation with ammonium sulphate, 
which constitute the two well-known methods 
generally adopted for the preparation of 
proteins. 

Tablk 1. 



l*epccntagc5 of Xitroaeri lost 
<liii*ing isolation of protc^ins by 

Ultra filtra- 
tion 

Trichlor- 
acetic Acid 

Heat Coagu- 
lation 

Dialysis 

Saturation 
with Ammo- 
nium Sul- 
pliate 

CajimuH im/iruJ 11 .3 

23. r» 

15.9 

25.7 

23.9 

Lens esadenia- 

20.1 

29.3 

19.2 

52.1 

43.9 

PhaseoluH aron i- 






tifoHua 

:27.0 

29.:, 

10.5 

55.3 

43. » 

DotichoH hifioruH 20.7 

29.2 

55.1 

55.2 

49.7 

Civet arietinum 

.12.1 

19.1 

, , 

19.9 

23.4 

Viffna Caliantj 

11.9 

11.5 

23.9 

25.1 

:mi.s 

DoHvhoH Lfibtab 

10. Oj 14.9 

39.0 

• • 

29.1 


Tlie average complexity of the non- 
protein fraction, as determined by tlie ratio of 
the total to amino nitrogen, is given in Table 
11, which reveals that the non-protein frac- 
tions, particularly those obtained by nltratil- 
tration and trichloracetic aei<l precipitation. 

Table IT. 


A'verag^' Cowplpxiiy of the Crude Saline 
Kriraets and the ^'rum-Vroiein'' Fractions. 



Crude 

Extract 

Ultra- 

filtrate 

Trichlor 

acetic 

Acid 

ill 

Cajnnus indiewt 

9.1 

2.0 

2.0 

4.0 

Lema eacxdetxta 

7.1 

2.5 

2.0 

1.8 

P. aconitifoliua 

7.0 

2.0 

2.7 

2.8 

Doltchos bijlarus . . 
Cicer arietinum 

7.4 

2.9 

2.9 

1.1 

10.9 

3.8 

3.5 

9.3 

Viffna Catinnff 

10.4 

2.3 

2.1 

3.1 

Dolichoa Lablah 

11.2 

2.9 

2.9 

9.8 

1 


contain a high proportion of very simple pep- 
tides. The fraction obtained by heat coagula- 
tion which represents the nearest approach 
to the conditions of culinary ijractiec, corres- 
ponds to the portion generally admiidstered 


to invalids and children. It is particularly 
interesting to observe that the average 
complexity of the fractions in general run 
parallel to the recognised ease of their 
digestibilities. The non-protein fraction of 
P. acmitifoliuR, for instance, has the lowest 
ratio of 2*8 in the lu^at coagulation series, a 
fact which is in harmony with the reputation 
whicdi the. fjulse enjoys as a very easily 
digestible, and nutritious source of nitrogen 
during eonvah^sceuce. 

The non-protein fraction of these pulses, 
then*fon‘, merits a detailed investigation 
not only with regard to their amino acid make 
up but also wit!) regard to its possible rdle 
in inlluencing the peptisability, increasing 
the digestibility aiul supplementing the 
pfmsibh; deficiency of the associated protein. 
An attempt in this direction with regard to 
the well-known Indian pulses is now being 
made. 

K\mala Bhagvat. 

M. Sreentvasaya. 
Depart men t of Hioehomist ry, 

Inclian Institute of Science, 

Bangalore, 

February /, 


Synthesis of Vitamin C by Human Infants. 

The observations detailed here were under- 
taken with a vi(‘w to set* liow^ far tliere was 
rorr(*s}N)nd(mee in the imdabolism in plants 
and animals in synthesising ascorbic aeid 
from carbohydrates. 

Roy' has shown that seedlings of pea 
have the property of converting Mannose 
to Ascorbic acid to an appn'ciablc extent. 
Guha and (Ihoslr have recently found that 
“in vitro'" the isolated kidney, ' liver and 
spleen of rats in Ringer solution converts 
Mannose into “Vitamin 0” to a significant 
extent. Somc‘what earlier, Ursula launders 
ft aP showed that like “rats and birds, human 
infants have the property of synthesising 
Vitamin C and that this property is maximum 
at an age of nearly 5 months" diminishing 
and ultimately disa]»pearing after 14 months. 

The preliminary observations here 
described were carried out with a healthy 
boy of months old (author's nephew), 
entirely breast-fed. The urine passed between 
the hours of 5 to ll a.m. was collected 

^ 8. X. Hoy, Biachem. ./., 1931, 28, 999. 

^ B. C. Gull i and A. R. Ghosh, Nature, 1034, 
134 , 739. 

^ Ursula Saunders slal, Nature^ 1934, 134 , 142. 
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over sulphuric acid and examiutMl according 
to Tillman’s Technique as modified by Birch, 
Harris and ‘Roy/ The morning urine only 
was tested following the experience of John- 
son and Zilva/* As Ihe urine was always 
almost colourless, the precautions during 
titratiion suggestecl j»y Kmmorie and Eckelen" 
were not lu^cessary. For the first five days 
the normal urine of the child was daily 
examiiUMl. Then for the next succeeding 
days the child was given a daily dose of 
1 gram Mannose with the motluT's milk at 
7 p.m. The. results observed and gra]ihically 
rcpresenl<‘d below arc v(‘ry ifiteresting. The 
ascorbic acid content under Mannose feeding 



0 1 2 » 4 5 0 7 a 0 LO 11 

-> 


showed a considerable ainonut of increase. 
A detailed examination of tlu^ above results 
with ollu^r details ami discussions will be 
publishe»d in the Tmm.iriiom of the Hone 
lieseitrch / nstitutc. 

IIlKKNDRA .NMTII RANKKJKK. 
Bose Research Institute, 

Calcutta, 

Jamumf HSf 1036. 


Starch Accumulation in Stenosised 
Cotton Plants. 

Stenosis of cotton plants, a malady which 
has attracted serious attention in recent 
years, is characterised by a diminution in 
the size of the leaves. Microscopic examina- 
tion of sections of tissues revealed that 
starch had acini inula ted in the leaves, the 
vascular bundles of petioles, stems and roots 
of stenosised plants, while sections of not 
only the healthy plants but also those of 
the healthy branehes aiising from diseased 


^ Birch, Harris and Hoy, liiarhem. J., lOfifi, 

27, 500. 

Johnson and Xilva, Hiorhem 1024, 28, 

,.f . Emniorio and Eckelen, Biochetn. J,, 1034, 
a, 1153 . 
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plants did not show any accumu- 
lated starch. The starch coutent of the 
loaves was estimated by Allihn’s method 
and the results (on dry weight basis) obtained 
are given below: 

Table I. 



Per cent. Stank on dry weight liasis 

Matnriiil 
( Leaves) 

Preserve I 
in alcohol 

Fresh 

Ratoon 
crop pre- 
served in 
alcohol 

Plant 

partially 

stenosised 

Healthy 

12-2.5 

11-00 

11-25 

12-25 

Stenosised 

18-30 

17«60 

15-75 

16-75 


V. X. Likhite. 
(j. IT. Desai. 
Research Laboratory, 

Agricultural Experimental Station, 
Baroda, 

Ociobey, 1031. 


Production of Dwarf Amphidiploid Tobacco 
Plants by Hybridisation. 

In crossing Nicoiiana rusUm var. humiliH 
(2n- -48) with N. glaum (2n--2t) the pollen- 
tubes of glauca reach tlie ovary of ruMica and 
fertilisation oceiirs but tlic» embryos die in 
a very early stage of embryonic develop- 
ment. In crossing A. rustica var. texana 
(2a -48) with iV. giaum, K, -hybrid (A. 
rustlmy^ir. texana x jV. ^^lauca) w^as produced. 
Fj -hybrid developed normally and n^ached 
a lu4ght of about 150 cm. Tlie same size 
had the paternal plants growing at tlie 
same environmental conditions, wliile the 
maternal plant had a size of about 80 cm. 

This ease shows clearly tihat the prodiv^tion 
of Biweies hybrids often depends on the 
genotype, i.e., on the variety of the species 
used in the interspecific cross, a phenomenon 
noted before in Nicotiana too (Kostofif, 
1930).' 

The rodiietipn division in F^ was irregular. 
Restitution nuclei and dyads were occasion- 
ally observed. The hybrid formed about 
5-12°/, viable pollen grains of various size, 
but it was self-sterile. We selfcd flowers 
of the hybrids and then poUinated the san^ 
flowers with pollen from N. rustica 
humilis or var. texana. 

Kostoff, Dontcho, Oenelica', 1030, 12, 33-130, 
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• From Buch crosseB seeds were produced 
from which plants were raised. Amongst 
these plants we found triploids (2 runtica 
genomes +1 glauea—^O chromosomes), two 
tetraploids (amphidiploids) with 72 chromo- 
somes, one pentaploid plant with 9ii chromo- 
somes (3 rustica genomes +2 glauca genomes), 
and chromosomal aberrants with chromo- 
some number grading from 48 to 70. The 
triploids were many more (about 40) than 
the cliromosomal aberrants (about 1.5). 

The amphidiploids were dwarf h. One 
reached a size of about 12 cm. and formed 
a flower. The latter dropped before setting 
seeds. The otln^r amphidiploid grew taller 
and reached a size of about 73 cm., i.r., 
smaller than the parental plants, -hybrid 
and the triploids. It flowered and set seeds 
aftcT selflng. All of the plants grew in 
the green house at about the same environ- 
mental conditions. Special (are was taken 
for tlie improvement' of tlie growth of the 
amphidiploid that was about 12 erns. tall, 
but without any results. 



Fig. 1. 

. A somatic plate from an amphidiploid 
rustica-glauca plant. 

The production of dwarf amphidiploids 
with lower vitality than the. parental species, 
the F^-hybrid, the triploids, and the majority 
of the chromosomal aberrants indicates that 
the amphidiploids, or generally speaking, 
the tetraploids (mde also KostoiT and Kendall, 
1934)“ are not always “giants" and that 
polyploidy is a limit(‘d factor in evolution. 

A too great increase of the cliroinosome 
number lowers the vitality of the organism. 
In reality wo know very few plants in nature 
with 200 chromosomes or more than that, and 
these plants are not “giants” in comparison 

“ Kostoff, Dontcho and Kendall, .Tames, 
OartenbauwiBaenachaflt 1034, 9^ 20-44. 


to the other species of the same genus having 
smaller chromosome numbers. 

Dontcho Kostoff. 

Department of 
Interspc^cilic TTybridisation, 

Institute of (lenetics, 

Academy of Sciences of U.S.S.R, 

January^ 1936. 


The Life History of V trivularia coerulea L. 

Of the few morphological studies in the 
Lentibiilariacoie, the work of Wylie and 
Yocom^ on the formation of endosperm in 
Uirirularia vulgaris is the latest. The 
following is a brief account of the life- 
history of Viricularia rorrulm. The larger 
paper will be published shortly. 

The ovary has an indeflnite number of 
ovules, each with a single massive integu- 
ment. A single archesporial cell functions 
directly as the megaspore mother cell and 
gives rise to the linear tetrad of megaspores, 
the lowest of whicdi develops into the 
eight-nucleate embryo sac. The nucellus 
disorganises very early. The embryo sac 
begins to grow out of the micropyle (Pig. 1) 
at the four- nucleate stage, so that finally 
the egg apparatus lies outside the ovule 
where the pollen tube meets it. The 
micropylar end of the sac, which thus lies 
exposed is in contact with a rich placental 
nutritive tissue on which it feeds. The 
antipodal end is tapering and lies in the 
midst of a chalazal nutritive zone (Pig. 2). 

Syngamy is effected in the resting condi- 
tion of both the egg and the male nucleus, 
the chromatin of the latter staining more 
deeply. Variations in triple fusion are 
observed (a) the polar nuclei fusing first 
and then the second male nucleus entering 
into the union, {b) the second male nucleus 
fusing first with one of the two polars, and 
(c) the two polar nuclei and the male nucleus 
fusing simultaneously. In all cases the two 
polar iiuclei do not fuse but merely lie close 
together until the second male nucleus has 
come in contact with them, and not 
immediately on the entry of the pollen tube 
as stated by Wylie and Yocom. 

The feitilised egg which is externally 
situated puts forth a slender tubular growth 
which entering the micropyle, pierces 

* Wylie, T?. H., .T-nd Yocom, A. K. (1923), The 
Endosperm of UtriciilariA,* (Abstiucied from 
Kurl SchnArPs Emhryolojie der Angionpermen^ 
Berlin, 1929.) 




(1) X 1,200 Uiagramrmtie (4) X 400 

(2) X 1.200 (0) X 1.S00 

(S) X 1,200 Figfc 1>7. (7) X 000 


through the compact cells of the already 
formed endosperm (Fig. ;{). fts nucleus 
migrates down this tube and the first divi- 
sion takes place at its tip. The formation 
of a tube from the fertilised egg has not been 
till now reported in any case. The fully 
formed embryo which completely fills the 
cavity of the seed is undifferentiated except 
for a small group of cells at the apex, the 
“VegotationssiiitEe” of Merz~ (Fig. 4), 

; Merz, M., Untersuchengen iiber die Samon- 
^ntwicklung dep ITtricularipn, ” Ffora, 1807, <84, 
00 ^ 7 . 


On the division of tlio primary endosperm 
nucleus, the embryo sac is first divided by a 
transverse wall into two chambers, both of 
which contribute equally to the formation 
of endosperm. This is said to be of rare 
occurrence and is thus an important depar- 
ture from the mode of endosperm formation 
in Utricularia vulgaris which conforms to 
the Scrophulariaceous type as stated by 
Wylie and Yocom. The micropylar and 
chalazal haustoria are diiTercntiated only 
after the fourth and the fifth divisions 
respectively (Fig. 6— the numbers indicate 
the sequence of walls). The haustoria are 
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binucleate and take an active part in the 
absorption of nutrition from the placental 
and chalazal nutritive tissues. After their 
function is over their nuclei break down 
(Fig. 6). 

The cytology of the pollen mother cells 
has been worked out in detail. The mode 
of chromosome pairing is parasynaptic. The 
haploid number of chromosomes is deter 
mined to be twenty. The tetrad of pollen 
grains is formed by the quadripartition 
furrows along with vacuolization. The 
pollen grains at the time of shedding have 
each a large tube nucleus and two spindle- 
shaped male cells (Fig. 7). 

Grateful acknowledgment is made to 
Dr. M. A. Sampathkumaran for direction. 

S. B. Kausik. 

Department of Botany, 

Central College, 

Bangalore. 

January^ IQSn. 

Proliferation of the Cone in a Species of 
Magtnella from Garhwal. 

Tine plants were collected in August 1931 by 
the late Professor 8. B. Kashyap from the 
Alaknanda Valley in Garhwal at a height of 
about 8,000 ft. above the sea-level, and were 
kindly handed over to me for investigation. 
A preliminary paper on the subject was 



>^4 

Fig. 1. 


read by me at the Botany Section of the 
Nineteenth Session of the Indian Science 
Congress held at Bangalore in January 1932.^ 
The plants belong to the sub-genus Stachy- 
gynandrum of Selaginella^ as they possess 
uniform bracts and ordinary leaves of two 
kinds and spreading in two planes, those of 
the upper plane being smaller and more 
ascending. They show characters closely 
resembling those of S. Caulescens sp. The 
stem is on the average about 9 inches long, 
erect and unbranched in the lower half, 
with spacLMl adpressed leaves. The spikes 
are square and the bracts arc ovate, 
cuspidate. 

In many cases the liomophyllous cone 
continues to grow and may prorluce one or. 
two cones in continuation (Fig. 1 a, & and 
Fig. 2 c) or branch out into two cones at 
the tip (Fig. 2 d, e). All these cones have a 
sterile region at the base, where in many 
cases the leaves show a clear tendency to 
revert to the dorsi- ventral arrangement 
characteristic of tlie vegetative region, but 
have not been seen to ac/qiiire fully the 
dorsi-.ventrai arrangement typical of the 
purely sterile parts. 

Tn Selaginella, as a rule, the cone is 

^ P.oreeAlujs nf the Fmtw i- Science CongreeSt 
10th Sossirm, ’ |>. 308. 

* /ItHtihooh’ of the Peru AWes, l.onilnn, 

1887, |). 3i. 



X4: 

Fig. 2. 



360 


CVRUMT SCIBNOR 


(February 1935 


terminal and unbranclied. Miss Mitchell,^ 
however, has described the following four 
variations from the normal type : (I) In 
8. patula and 8. cuspidata beyond the fertile 
homophyllouB cone the axis continues to 
grow vegetativcly i everting to the dorsi- 
ventral . structure idiaracteristic of the 
ordinary stenr*. (2) In an un- named species, 
from India, probably 8.- pennatay the same 
phenomenon was observed “ save that 
abortive sporangia were produced in the 
axils of the vegetative leaves following the 
tip of the cone, illustrating the gradual 
transition between tlie purely sterile and en- 
tirely fertile regions.” (3) In 8, ei^throfus a 
second cone was produced on a feitiie branch 
after an intervening sterile region entirely 
devoid of any vestiges of sporangia, in other 
words, two definitely fertile regions occurred 
in the same branch. (4) In 8. oregana the 
strobilus is genuinely branched. There is a 
region with entirely aborted sporangia at 
the base of the branches, but the leaves of 
•this region retain tlic external form of the 
sporophylls. 

A genuinely branched strobilus has been 
described by the writer^ in 8. pallidisHima, in 
which sporangia are found in the whole of the 
branched structure, but arc, as a rule, 
confined to the axils of the sporophylls 
of the lower plane only, the upper sporo- 
phylls being generally sterile. 

The nature of the proliferation of the 
cone in the species from Garhwal described 
above does not fully correspond with that 
of any of the cases already recoriled, but 
seems to combine tlie last two abnormalities 
mentioned by Miss Mitchell. Fig. .1 shows 2 
and 3 definitely fertile regions occurring on 
the same branch, resembling the case of 
8, erythropufi, while Fig. 2 shows genuinely 
branched slrobili like those of 8. oregana^ 
with the slight difference that the leaves at 
the base of each fertile portion are sterile and 
show a tendency to revert to the arrange- 
ment characteristic of the vegetative region. 

In these proliferated cones there is a 
tendency of alternation of sterile and fertile 
zones, which suggests the condition nor- 
mally occurring in the more primitive 
Lycopodiacea^**, 

S. L. Ohose. 

Botany Department, 

Government College, Lahore, 

January 1935. 

• » AnnaUoS 1910,24, 21-25. 

* Journal of Bombay Natural History Society. 
1917 , 25 , 281-280. 


The Somatic Chromosomes of Vrgmea 
indira Kunth. 

The salient points of a paper to be published 
elsewhere arc set forth in this note which 
deals essentially with the chromosome mor- 
phology of Vrginea indit^a, a common bulbous 
plant of the east coast of South India. The 
somatic number is twenty ; all the chromo- 
somes are not of equal size and they exhibit 
” somatic pairing” (Fig. 1). The comple- 
ment is resolved into four types on the basis 
of the size of the chromosomes (Fig. 2). 

Details of mitosis which hav(‘ been worked, 
show that file early iirophasc^ chromat<in 
threads are double and the spiral nat>ure of 
the chromatids is distimd.ly visible. The 
metaphase chromosomes which result from 
the linear contraction of the chromatids of 
the prophase threads are made up of two 
cylindrical halves (chromatids) which are 
sometimes seen to ix* hollow, jirobably an 
artefact. In <‘arly metaphasi* chromosonu^s 
the two limbs art? more or less separate 
t?xcept at the region of the const ricf.ion while 
in the full metaphase, thc^y are very closely 
imited. The seiiaratiou commences at the 
constriction ; ln»nc(» they are attachment- 
constrictions. The anaphase^ chromosorm^s 
being merely t he separated chromatids of the 
metaphase ones arc only sirigh* cylindrical 
structures w'hich sometime^s on account of 
their hollow' nature simulate a dual structure. 
The two edges of the cylinder ])reseiit. the 
apiH?arance of two parallel threads with a 
less deeply staining intervening space. The 
w’riter is not able to support the chromonema 
theory which endows the anaphase chromo- 
some wit.h a dual structiin* and t he metaphasc 
one with a quadripartite* structure, the 
chromonemata being supposed to be embed- 
ded in an achromatic mat rix. The observa- 
tions re(*orded h(*rein do not allow of such an 
assumption. 

The characteristic nuch*olar behaviour 
seems to be fragnumtation prior to disintegra- 
tion. It is single to start with, always 
surrounded by a ”halo” ami by a process of 
“budding” Separates into a number of bits 
which finally disappear. Fn*quently the 
nucleoli are extruded intiO the cytoplasm and 
occasionally they ]iersist upto the late nicta- 
phase. These, takem together indicate the 
absence of any direct relation between the 
nucleolus and the chromatin material of the 
chromosomes, if anything, it can be con- 
sidered to be a dehydrated bit of cyto- 
plasm. 
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Fig. 3. 

A.. A pair of Iohk rlir.)niosoiiu*s with sub- 
terminal constriction. 

It. Two pairs of chroniosoinea sliKiiMy shorter 
than A anil piysHcssinjir also subtermiiinl constric- 
tion. 

D. Two pairs of very short chroinosoiues with 
prominent subtorminal constriction. 

O, Five pairs, intermediate in size between B 
and 1>, Of these one pair Ci sliows a secondary 
constriction at its distal end in the nature of. a 
sateliito. In another C| the segment beyond the 
constriction is minute. 


Triploidy lias also boon observed ; the 
chromosomes oeeiir in sets of thn^^s in the 
enm piemen t 

T. S. UA(iIIAV\N. 

Annamalai University. 

Annainalainagar, 

January 20^ 19H5. 


Polyembryony in Murraya Jcw.nigi (Sprang). 

The phenomenon of i)olyembryony has been 
observed till now as far as information could 
be gathc^red in only i^wo genera of t he family 
liutaeew. Tiiey are Citrus, and Xanthoxy- 
lon. In both these eases the additional 
embryos take their origin from the niieellus.> 
In Xanthoxylon,**- fertilization does not 
lake place. In Citrus,'* fertilization lias 
been observed and the normal embryo also 
develops. While working last, year on the 
Cytology and Morphology of some Rutaoew 
it was noticed that a tliird genus of this 
family, Murraya, cxIiihiLed ibis interesting 
feat lire. 

The embryo sae of Murraya kwnuji is of 
the normal S-miclcate type. Fertilization 
has lM‘en observed. The i‘gg divides late 
by whieli tinu^ the endosperm will be in the 
free niieh'ar state. It eai. be seen now that, 
most of the cells of the niieelliiH at the inlcro- 
pylar n^gioii stain dark. Tliey an* all [)oten- 
tially embryogenons and most of them under- 
go further development. Hut only those 
embryos that lie on or very near the border 
of the embryo , sae cavity lU’ojeet into it and 
continue to develo]) further (Figs. 1 & 2, 
from sections of the same ovule and Fig. .3). 
Tlius miiiierous nueellar (*mbryos develop 
side by side with the normal one, lesuling to 
intense overcrowding which in cases 
makes it ditUcult to demarcate indivi- 
dual embryos in a group. The normal 
embryo can be distinguislied usually from 
the nuecdlar embryos by the ])res(‘nee of a 
susiMMiiSor. S(*rial sections of a fairly mature 
seed sliow 2 or .'1 embryos with developed 
cotyledons, and 10 or more others which 
have projected into the embryo sae cavity 
but with no cotyledons, and still more 
numerous, embryos embe(hh*<l in the Tuiecdlus 
(Fig. 4). 

* iSchurhoff, Der ZyloJogle der lilulen Pflanzen^ 
1020. 

* Schnarf, Embryologie der Angioeperment 

1020. 

ft Osawa, **Gytologlcal and Experimental 
Studies in Citrus/* Coll. Agr. Tokyo, 1012, 2. 
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A rigorous dovelopmontal selection seema 
to operate in tlio embryogeny of Murraya 
kcBnigi. Though a large number of nucellar 
embryos take their origin only some 10-12 
successfully develop further in the embryo- 
sac-cavity. Of these successfii] onc^s only 
2 or 3 develop the cotyh^dons. Tlie rest of 


the embryos arc arrested in their growth at 
earlier stages of development. 

K. S. Ohakravarthy. 

Central College, 

Bangalore, 

February 2^ 


Fig. 1. X 210. 


Fig. 2. X 240. 



Fig. 3. X 280. 


Fig. 4. X 80. 


Bulbils in Sor^um. 

Tiik ordinary sorghum is from a single- 
seeded spikclet. There are some r.aces in 
which the spikclets bear two seeds and 
occasionally three. In the case of two 
grains the extra one is borne in the axil of 
the third glume which develops a palea of 
its own. When three grains occur the third 
one is formed by the twinning of the usual 
grain in the fourth glume. In the second 


generation of certain crosses between double- 
seeded and single-seeded varieties small 
greenish bodies were noted in the spikelets 
at the pre-ripening stages. The whole 
population was examined and this curious 
phenomenon was confined to 8 plants in a 
total of 071. In these eight plants, 22 such 
structures wore nbticed, the maximum being 
three in a head. The spikelets were examined 
and it was noticed thiat these green bodies 
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were tiny bulbils resulting from the conver- 
sion of one of the grains into a leaf-like 
iftructure (see illustration). The bulbils 
ranged from 0*5 to 3*5 cm. in length, the 
most frequent being 2-5 cm. The patliologi- 
■caK origin of those bulbils was suspected 
bat a microscopic examination of the tissues 
did not reveal any such cause. Eight of the 
longest of these bulbils were planted out 
and nursed but none of them showed any 
tendency to live on. The rest of the spike- 
lets were teased out and it was noticed that 
tlicy were in structure like any otlier bulbil 
with 1-5 completely inrolled leaves which 
showed a progressive increase in length 
towards the top. 

The occurrence of bulbils in both mono- 
cotyledons and dicotyledons has been record- 



Sorghum-Bulbil, x 4 


od. In the (iraminc.i3 their occurrence has 
been noted in some genera. These bulbils 
vary in composition. They may be entirely 
leafy, have sessile flowers in the axils of their 
scale loaves, or liave stalked flowers, resembl- 
ing a miniature plant. The floral structures 
when present may have imperfections of 
degrees. In almost all oases these bulbils 


have been in the nature of a device at 
reproduction evading possible risks run by a 
direct propagation through seed. This 
instance of bulbil formation in grain sorghum 
lends to two' possible explanations. The 
phenomenon of bulbil formation may bo a 
premature index to prolificncss, which 
doubling and trebling of grain connotes or 
may be in the nature of a primitive bent 
wliich some of the ancestors of sorghum may 
have had recourse to in their original 
habitat. A wide survey of tlic key regions 
of this (Ireat Millet may tlirow helpful light 
in the interpretation of the occurrence of 
this rare phenomenon brought about through 
wide hybridisation. 

O. N. Kanoarw'AMI Ayyangar. ' 
V. Panduranoa Kao. 

Millets Hreeding Station, 

(/oimbatore. 

January HI, lOH/i. 


Sclercspora Sp. and Suppression of the 
Awn in Sorghum. 

ScLKROSi*oiiA has been known to attack 
Maize Teosint(‘, Sorghum, Hajri, and the 
Italian millel. There are records of the 
many elleets of this im’ection on the. host 
plan!. In Maize, d war ling of the plant, 
shortening of the intiTiiodc^s, chlorotic leaves, 
late heading, small cobs, abs(Micc‘ of grain 
and a wide range of fascial ions, phyllodies, 
reduplications and virescences have been 
observtMl. In Teosinte, sterility in spikelets, 
absence of stamens, wilhenMl anthers, non- 
functional pollen, prolifcTatcMl tiorets are on 
r«»c.ord. In Rajri (Pnivwtuin typhoides), 
the pearl inillet, it has been noted that the 
panicle is the most s!isceptible part. The 
upper segments «)f the iloral axis get convert- 
ed into a l(‘afy shoot. Bristles become 
hypertrophied. Stamens gcd. inodilled into 
a leaf-like body with sheath and blade. The 
pistil never develops. 

In .lowar (Sorghum) it has been noted that 
the vegetative parts are more siiscexitiblc 
to this disease. Tin* leaves turn yellow' and 
shred. Earheads are produced with diffi- 
culty. They are small and have small 
grains. At th(^ Millets Breeding Station, 
( 'Oinibatore, one of the effects of this disease 
h:is been a sliortening of the panicle branches, 
resulting in a more compact-looking carhead. 

In the summer of 1931 a five tillered 
Sorghum plant in a long awned variety was 
noted to have one of its earheads without 
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awns. One yoims tiller was very badly 
affected witli Sclerospora and did not flower. 
The other four tillers produced earhcads. 
Three were normal with lon<; awns, the 
awns being 7 — 9 mm. in length. The fourth 
earhcad was small and its glumes did not 
have awns. The leaves of this tiller w'ere 
shred. This liead showed signs of late and 
weak antliesis. Its flowers w^ere teased and 
it was noted tliat the stigmas wcto flabby and 
the lodieules and ovary shrunken. The 
anther lobes liad shrivelled walls. Most 
pollen grains were plasmolised, empty or 
collapsed. Such of those as were healthy 
had germinated in situ —a remarkable fact — 
showing small tube growths. Malformed 
anthers were noted and in one ca.?e the 
atrophied anther lobes had no filament but 
were attached alongside of thc‘ short narrow- 
ing tip of a sessile spike-like body, proliably 
homologous with the filament. The ovarian 
tissues were found to have*, been pemetrated 
by a felt of myctdiiirn. 

The most noticeabh^ fc^atiin^ of tliis attack 
is the suppression of the awn. It has beem 
noted that the leaf-blade is the most suscep- 
tible ]iart of the t:k)rghum plant in the attack 
by 8elerospora. 'IVrratological and morpho- 
logical evidences h‘ad towards considering 
the awn as being homologous with the blade 
of the leaf.^ This suppression of the aw'ii 
as a pat hological elTect is therefore interest- 
ing. It has been noted that in one* of the 
plants raised by pollinating with irradiated 
pollen th(;re was a suppression of a majority 
of the leaf-blades." The suppressions in the 
abov(>. instances lead to the interesting 
problem of tracing the affinities between 
direct pathological reactions and the induced 
suppressive elTects of irradiation. In either 
case the susci^ptibility of the. blade-awn 
organs and the comparativi*. individuality 
of the shealb-glume structures (protecting 
buds and embryos) lead to interesting 
possibilities in the pursuit of the evolutionary 
factors operating towards a dilTerentiation 
of the leaf into blade and slu'ath and their 
homologiK^s. 

G. X. Hanoaswami Ayvangak. 

P. V. TIakiiiaran. 

Millets Breeding ^Station, 

Ooimbatore, 

January 19S5. 


> New PhyioU, 1934, 33, 359. 
s Madra9Agrio.J.i 1934,22. 448. 


On the Discovery of a Prehistoric F^sil 
Elephant in the Allahabad District. 

The nows of the discovery of a .31 feet 
skeleton of some prehistoric animal in the 
Daiya estate (district not mentioned) was 
published in the Leader about six months 
ago. A similar report came out in some 
newspapers early in December last, but 
the place of occurrence was given as 'Datia 
State’ in one paper and 'Doyra State’ in 
another. On enquiry it was found to bo 
Daiya estate towards t>he south-eastern part 
of the district of Allahabad. 

The skeleton was found in the bed of a 
streamlet known as Tundiari Xala. The 
spot is about half a mile to the south-east 
of the village Murlipur (Lat. 2P’ 52', Long. 
82® 13'). A part of the skedeton exposed 
in the bed of the streamlet was first seen by 
some cowboys during the last summer. The 
landlord of tin*, estate, Raja Bhagawati 
Prasad Singh, got (he skeleton dug out in 
parts, as soon as the dis($overy came to his 
notice. On local enquiry the author learns 
that the fossil animal was found lying on 
its back, the head and forclimbs pointing 
upstream and the himl-limbs downstream. 
Parts of the limb bones were missing. The 
tusks were not. in organic connection with 
the head. A part of om^ tusk was lying in 
the same line with one of the hind-limbs. 
This was included in the measurement of 
the animal, which the villagers took to be a 
giant human individual. This mistake was 
possible because the skeletal parts are not 
well preserved and the, facial features were 
concealed by the matrix. 

The animal concerned appears to be a 
representative* of Palwoloxodon namadicuE^ 
an extinct species of elephant which is 
supposed to be more closely related to the 
living African elephant than the living 
Indian species. The type for this species 
is a very perfect specimen of a cranium 
figured (Pis. XU A, X TIB) by Falconer and 
Cautley in the “Fauna Antiqua Sivalensis” 
under the name of "Elephas (Eudephs) 
Namadicus'. ‘ The specimen was obtained 
from the, Xarbada alluvium and is preserved 
in the British Museum. The bulk of the 
material referred to this species comes from 
different localities situated along the Narbada 
valley. But a specimen was discovered in 
the Godavari alluvium also. A few molars 
are reported to have come from the Irra- 
waddy valley in Burma, but no definite 
history of this find is available. Outside 
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India, the speeics is known from China, Japan 
and Java. This sjieeies n^st^mbh^s a varic^ty 
of Palcpoloxodon aniujm of Kurope, whieh 
is eharacterised by broad-erown<‘d molars ; 
and by some authorities they an' rejjfarded 
as identical. 

The present discovery is part ieiilarly inter- 
esting in view of the fact that it has tieen 
made in a country covered by rocks tx'lonjj- 
ing to the Yindhyan System. At. the site of 
occurrence the streamlet cuts Ihrouj'h a 
Kankar bed, whieli is probably an alluvium 
formed during the midcile or tlu* latter part, 
of the rieistocene epoch. This formation 
is exposed at the bed from where the sk«'leton 
was excavated, and also at the vertical 
elilTs on the two sities having a lu'ight of 
12 feet and above. 

TIh 5 skeleton has been presented to the 
Geological Museum «)f the nenares lliinlu 
University. An anatomical study of the 
specinu'n is in progn^ss, and a dc*scri])tion 
will be piiblislu'd in due course. 

1). K. (’lIAKItAVAim. 

Geological Museum, 

Henares llindu University, 

January :i0, 19:15. 


On the Occurrence of Foraminifers and 
Radiolarians in the Infra-Trappean Limestones 
near Pangadi — Rajahmundry. 

It is well known that the only detailed ac- 
count of the infra- ami intcr-tra))p(‘an rocks 
of tlu' Kajahniumlry area is the one published 
by William King* so far back as ISSO. Dur 
iiig a recent visit, we have been able to collect 
a number of limestones associated with the 
ll(*ccan traps of this area, fn llie coiirs<' of 
a microscopic examination of these rocks, it 
is found that some of th<‘ infra-trappeun 
limestones found near Dudukur and Gowri- 
])atnam reveal the presence of numerous 
foraminifers and a few radiolarians in them 
—one type of limestone particularly-— being 
almost wholly composed of roraminiferal 
shells. Most of these foraminifers belong to 
the family |{otalida'--th(‘ common forms 
being Rotalia, Discorbina and Pulvinnlina. 
A few shells of Globigerina and one or 
Iw'o types of Miliolines are also rc'cognisable. 

Those, iiiiero-organisms from tin' infra - 
trappean limestones resemble in their general 
charaetc'r, tliose described sometime back by 

^ Mem. Cieoh Surv. of India, 1880, 16, Pi. 3, 
37-64. 


Prof. li. Rama Rao- from some of the rocks 
of th<' Utatiir division (Penomanian) of the 
Trichinopoly Pndaceous. 

A detailed account of the micro-organisms 
from the limestones under study will be 
publislu'd elsewher*'. 

S. 1?. Nakayana Kao. 

K. SaiPADA Rao. 
Department of Geology, 

University of Mysore, 

Mysore. 

Frbrnnrtf .‘1, 19:15. 


On the Nomenclature of Lac Insects. 

For reasons of priority Ckickerell* suggested 
that the name Lnonfvr, Oken, should be 
adopted for designating the genus of the 
lac insect. Rcforc Oken, Koxbrrg published 
an article entitled, “On the Laesha or Lac 
iiiseet", whieli appeareil in two forms. It 
first appt'art'd in tin* Asiatic Researches^ with 
an introduction by AiidiTson, who wrote to 
Wr William Jones, the Editor, that, ** Rox- 
burg’s discovcTy will bring lac, a gi'iiiis, 
into the <*lass Ifemiptera of Linneus’'. Now 
Anderson himsc'lf liad discovered and named 
the wax insect, Cvroplastes cerifcniSj while 
Koxbiirg was then the most renowned 
systematic botanist in India. As energetic 
sysleniatists they must have understood how' 
to bring a new gi'iiiis to include the lac insect 
into the Liiincan system of nonienclatnre. 

Hut Sir William Jones was personally 
interested in utilising Sanskrit names for 
a scientilic vocabulary and had actually 
written an article creating sonu* examples and 
demonstrating sneh a possibility. Either 
.K’oxbiirg and Anderson, knowing Sir W. 
.Jones’s keen iritiTcst, left the mattiT to his 
decision or the latter changed it to Laesha 
for, as though he was offering an (‘X])lanaUon 
for his choice, he endorses saying, “ the 
Hindus have six names for lac but they 
generally «*all it Laesha 

Koxbiirg’s article*, witlioiit Anderson's fore- 
word, was published in Phil. Trans., 1791. 
This had a much wider eirculation than 
As/fit/c Res., and Oken remained absolutely 
unaware of any pn*\ious dc'sire on the x>art 
of a sysiiinatie biologist to bring the lae 
insect into the class ifemiidera of Unneus. 

- {a) Quart, Jnarn. dent. Min, Met. Nor., 
Calcutta. Itmi, 8, No. 2 : (6) .hum. Roy. 

Micro. Sor., Londou, 1932. 52, 357-301. 

* Psyche, 1924, 81. 

{ Asiatic Researches, 1790, 2. 
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It is unfortunate that most writers who have 
accepted the name Laccifer have had no 
access to tlie complete article of Koxburg. 

Sir W. Jones w'ould prefer a purely Indian 
word, Laesha, but the name suiTers from the 
disadvantages of being common plae^ in a 
land like India where it already connotes 
an article of liousehold use. It is suggested 
that Lakshfidia would be more appropriate as 
a generic name while Laesha has all the 
claims of priority over Laccifer. 

S. Mahdi Hassan. 

Abid Manzil,*’ 

Hyderabad (Decfcan), 

January 25, 


Wax-Production in Aleurodidae.* 

The secretion of wax is a very commonplace 
phenomenon in many of the Ilomoptera and 
is particularly noticc'able in all the families 
of Sternorliyneha. Wax is secreted by 
special struct ures knoivn as wax^qlands^ trax- 
cells and war-pores. The arrangement, posi- 
tion anti structure of these may differ in 
different families. The secretion of wax is 
found in the larval as well as in the adult 
stages. In the family Aleurodid(e, wax- 
secretion is profuse in the adults of all the 
species, but not found to the same extent in 
the? larva*. Generally three types of wax- 
pores are found in the larvae of Aleurodidae — 
(1) Simj)le, (2) Agglomerate, and (3) Com- 
pound. The structure of the simple and 
compound wax-pores is as follows :■ — 

Simple wax-pores are circular holes of 
small or large size in diameter from -017 mm. 
to *027 mm. These exist in greater numbers 
in those species which secrete a large quantity 
of w’ax. In (compound pores the holes have 
a chitinous ring surrounding them and a 
definite elevated cup-like structure. Within 
the cup the i)ore8 are arranged in a ring and 
are produced into more or less elevated 
rods or tub(*s. 

In the Adults then? are chitinous plates 
which are placed ventrally on the abdominal 
segments and are known as w'ax-plates. 
These may be comparable to the w'ax-plates 
in honey bee«. There are two pairs of 
these plates in the female placed on the 
3rd and 4th segments r(*spectively and four 
pairs in the male on the 3rd, 4th, 5th and 0th 


• Tlicse observations were made on Trialeu- 
fodea vaporarUrum—tYiG greenhouse white fly— 
at Edinburgh, under Hr. C. B. Williams, now 
the Chief Entomologist, Kothamsted, England. 
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segments. These wax-plates appear like thick 
pi^s and are oily yellow in appearance. 
They are separated by a median line in the 
centre of the abdomen but extend consider- 
ably outwards on both sides so that they can 
be very clearly seen laterally as they arc 
bounded by a black line. 

In the female both the plates appear to be 
equal in dimensions, but in the male the first 
one is bigger and the succeeding ones gradu- 
ally reduced in size. When vh*wed under 
microscope these present an appearance of 
plates possessing minute holes arranged in 
regular rows. 

When highly magnified (1,200 times under 
the oil-immersion lens) tliese holes appear 
like cells in a honey comb. These are the 
minute circular pores through which wax 
comes out or is forced out in small minute 
particles or threads. In tliin microtome 
sections taken through these wax-glands 
there is seen a single layer of secreting c.ells 
with large nuclei which contain vacuoles. 
There are numerous granules in these vacuoles 
which arc found in a large number towards 
the outer side. 

A careful exaniination of these platies in a 
male of T. vaporariorum, under a very high 
magnification, shows that (?ach of the last 
three plates contains 40 row^s of 90 cells each 
at an average ; the first one has 50 rows as 
it is larger. Thus the total number of pores 
of one side comes to 3,600x3-10,800 plus 
50 X 90 — 4,500 = 15,300 or appro ximately 
15,500 and both t he sides together will 
bring the number to 31,000. Each side on 
the abdomen the space occupied (longitudi- 
nally) is *3 mm. In the female there are only 
two pairs of plates which are rather broader 
and occ'ipy space to the extent of *23 mm. 
each side. Each of the plates contains pores 
in rows of 63x95 and 60x95 cells respec- 
tively. The total number of pores on one 
side thus comes to 11,685 or nearly 12,000. 
It is not understood why the number of pores 
is less in females. 

Freshly hatched specimens are perfectly 
free from any wax particles soon after 
emergence. The wax-plates, not being at 
work, cannot be marked out very clearly. 

I give below my observation on a specimen 
for about 5 hours from its emergence. It 
was a male. It extricated itself with greiat 
difficulty from the pupal case which 
operation took about an hour. This was 
at 10 a.m. In the first two hours no wax 
was seen being secreted but only the wax- 
plates assumed an oily olive appearance. 
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Then one of the plates (on the left sidel 
was B^n covered with white flocculcnt 
material which soon after drying became 
white. The insect (which was under a 
binocular) was actively moving its legs first 
of one side and then of the other. In that 
way the legs actually brushed off the wax 
accumulated on the plate and by dashing 
the legs here and there it distributed the wax 
or the meal all over the body. 

As the plates on the left side were active, 
the left side of the body was covered with 
wax, first the abdomen and its end, then the 
underside of the wings and then the front 
part of the body. Gradually all the plates 
began to secrete wax which was being spread 
all over the body. All tlie plates were in full 
action by 3 p.m., i.e., 5 hours after emergence. 

The structure of the meal or the wax 
secreted is very peculiar. It is in the form 
of spiral threads as if forced out through 
small holes, but under abnormal conditions, 
or if the meal is not constantly removed by the 
brushes on legs, it assumes the form of long 
threads appearing like silken combs or tufts. 
While observing the eclosion of flies from the 
pupse, I have seen several specimens with 
three-fourths of their body out and struggling 
hard to extri(‘ate the last part of the body. 
The insect is standing erect and dashing its 
legs in the air and with wings in the unexpand- 
ed condition. The wax-plates are active and 
the wax begins to appear on the body. As 
no brushing off is possible in that condition, 
the wax goes on accumulating and a very 
thick brush-like layer is formed. 

Under microscope these a])pear like bunches 
of long threads with one end curved. I have 
also observed cases of partial emergence 
wherein the flies have died after the upper 
part of the body head and thorax having 
come out and the abdomen remaining inside 
the pupal case. In sucli cases I have found 
after pulling out the abdomen that it was 
fuU of waxy brushes, proving tliercby that 
the wax-plates were actively secreting wax 
even if the abdomen was enclosed in the 
pupal cx)vermg. 

V. G. Ueshpandk. 

Department of Agriculture, 

Bombay, 

January^ 1935. 


Hermaphroditism in Lycaatia indica 
(Southern). 

Hermaphroditism in Polychuita is of such 
rare occurrence that only about a score of 
forms arc known to be bisexual out of 
several inindreds of species described. Most 
of these belong to families Sabellidie and 
Xereidse and among the latter, Lycaatia 
quadratirepa (Gay) has been described by 
TI. P. .Johnson'*" from the Straits of 
Magellan on the Cliilean coast, as exhibiting 
the phenomena of hermaphroditisin and 
gigantic ova. Many species of Lyvmtia have 
been recorded in recent years mostly from 
Humatra anrl Java, the genus now consisting 
of about a dozen distinct species, leaving* 
out one or two doubtful eases. With the 
exception of LyraatiH hremcorniH (Aud et M. 
Edw., 1832-31), first described from the coast 
of France but which has not been rediscover- 
ed, all the known spemes are from the 
tropics. They are capable of enduring great 
variations in salinity and sometimes even 
ciiter fresh- water and many of them are 
gradually getting themselves adapted to life 
in wet mud like earthworms. Lymstia indiea 
(Houthern), the only known Indian species 
of this genus, is common in the backwaters 
of Cochin, Madras and Calcutta and several 
other places in Inrlia and probably also has 
a much wider coastal distribution than is 
at present known. In Madras the author 
has seen it inhabiting situations where the 
salinity is nearly as high as that of the sea 
and more frequently in places where the 
water is almost fresh, the species having 
been taken even from pools of fresh- water 
near Adyar. 

The worms usually attain a size of 20 to 
2.5 cms. Gonads develop rather early in life. 
Thorough examination of some hundreds of 
specimens reveals that Lycaatia indiea is 
hermaphrodite and protandrous. The male 
sexual elements appear first and when young 
the worms pass tlirough a male iihase, the 
body cavity now containing masses of motile 
spermatozoa only. T!ie ova develop later in 
life, both motile sperms and mature ova 
occurring in almost all the segments, the 
worm now' being truly hermaphrodite. This 

1 Johnson, IJ .P., **Fi'esh-Wnter Nereids from the 
Pacific Coast and Hawaii with General 1 Remarks 
on Fresh- Water PolyehffitR,” .1/rir/c Anniversary 
Volume^ 1003, 205 -223. 

3 Johnson. IT. P.. Lycasiis qyadralieeps, a 
liemiaphroditc Nereid with gigantic ova'*, Bio, 
1007-8, 14 , 371-380. 
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condition is observed in all the full-sized 
worms. A detailed aeeoiint of the life- 
history and the hionoinirs of this interesting 
Nereid will be published shortly. 

If. (iopALA Aiyak. 

University Zoological 
Kesearch Laboratory, 

Madras. 

January^ V.)h6. 

The Existence of the Intervertebral 
Ligament in the Vertebral Column of a 
Perennibranchiata (Necturua nutcHlatin). 

Gadow' has stated : In many Urodela, 
especially in the Perennibranchiata, the 
whole interverliebral cartilage acts as the 
joint, being, in fact, a tloxible mass inter- 
calated between the bases of the hollow 
calcilicd cones of the successive vertebrae. 
However iinperfcc.t this joint may be, it 
does fuUil the requirements of these long- 
bodied and long-tailed aquatic Urodela.” 

Subsequent authors like Schauinsland,** 
Kingsley* and (loodriclp have supported 
the statement of Gadow. 

On examining an adult specimen of 
Neeturm macvlalm we found that its body 
is quite flexible like that of an ordinary 
teleostean fish. This led us to reinvestigate 
the development of the intervertebral 
elements of Keclunift maculaim and we have 
found the existence of an intervertebral 
ligament like that of the fish. 

Mookerjee* has shown that in all Vertc- 
brata tins skeleiogenous layer aggregates 
round the iintocliordal sheaths forming the 
periehordal tube. The same author" has 
shown for the lirst time in a higher Urodcla, 
such as in Trilon vulgann that the Vertebral 
portions of the periehordal tube soon 
becomes osseous forming a series of hour- 
glass-shaped bony rings while the inter- 
vertebral regions of it remain eartilaginous. 
Kach intervertebral eartilaginous ring is 

1 Gadow, 7V.ni?. Rmf. S'or. (G), 1800, 

187, 

- Schaiiitislaiil. If., Htmdburh dcr vergL ti. 
ejpperim, Enlw-ldtre tier Wirbrlliere, von Oftker 
HertwUj, 11)06. 3, 8:U)-.j72. 

3 Kingsley, .r. S., YV/e Vertehrali SUchlon, 1025, 

oo. 

* Goodrich, K. S., Studies on the Structure and 
Development of Virfehratee, 10;J0, 51. 

134 AngiHt 4, 1031, 


overlapped by the osseous vertebral rings : 
but tlie overlap of one does not meet the 
overlap of the next, so that the middle of 
the intervertebral cartilage ring remains 
unprotected. A strand of migratory connec- 
tive tisane cells grows into the cartilaginous 
periehordal ring in a caudal to cranial 
direction forming a complete are through 
the interspace between the two successive 
hour-glass- shaped centra, and then a split 
appears within the line of this arc of connec- 
tive tissue ceils, thus forming a synovial 
cavity. The in tor vertebral cartilage is 
divided into a ball and socket; the ball 
articulates with the front end of a vertebra 
and the socket with the posterior end of the 
previous vertebra. The connective tissue 
cells lining the synovial cavity become 
eartiiaginoiis, forming the surfaces of 
the bail and socket. So each vertebra has 
a ball in front and a socket at the back 
forming an ophisthococloiis vertebra. 

Graham Kerr^ has stated that the inter- 
vertebral cartilage in Urodela increases 
considerably in thickness, bulging out 
between the adjacent somewhat expanded 
ends of the bony tube. The statement of 
Graham Kerr is incorrect as one could 
easily see that in an early stage these' 
migratory connective tissue cells are outside 
the intervertebral cartilage and at a later 
stage they could be seen migrated within 
the intervertebral cartilage. 

in Neelurm niaculatus an calmost identical 
condition can bo so(M with certain mollifi- 
cations. After the formation of the hour- 
glass-shaped contra and the cartilaginous 
intervertebral rings, the migratory con- 
nective tissue cells instead of getting in an 
arc, go inside it at right-angles to the rings. 
These connective tissue cells soon become a 
ligament. A transverse section through, the 
anterior region of the intervertebral cartilage 
of the trunk region of NerluriiH maculaim at 
48 mm. stage, shows the cartilaginous colls 
outside the notochordal sheath wliicli is 
surrounded by the osseous ring of the hour- 
glass-shaped centrum which overlapped on 
the intervertebral cartilage (Fig. 1). A 
section passing ilirough the middle region 
of the intervertebral cartilage which remains 
unprotected, clearly shows that the migra- 
tory connective tissue cells have entered 
inside the intervertebral cartilage and have 
constricte<l the notochord considerably. 

7 Graham Kerr, J., Texl^boole of JSmbryoloi/y^ 
IU19, 2, 2U0. 
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Fig. 1. 

TVansvene Section through the anterior region of the intervertebral cartilaginous ring of 
vertebra of X returns macuUiius at 48 mm. XOO. 


9. II 



Fig. 2. 

Tfanivane Section through the middle region of the intervertebral cartUaginous ring 
vertebra of Nedutua maeuUthia at 48 mm- X90, 


a trunk 


a trunk 
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1) 

Fis. 3. 

Tfuisverse Section throug'b the intervertebral ligament of an adult Neciunm maculniuSt X lOjO* 



Fig. ^ 

A part of the Tranavene Section through the intervertebral ligament of an adult Laheo rohUa. X 70. 

a “tilaji WU8 iniefoerte^r,il ring ; 4 . OBaeoua veriAral rina : 

i f* .P^^t-zyjapophyaia: 7. MignUnry C7nnediveii88uec6il§ inMe ihiB miMle 
region o/ the tnierverfebrof nng ; SpinoA neroe go iglion ; 9. Inkfvorkbrol lioatildAf, 
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These migratory connective tissue cells are 
responsible for the formation of the inter- 
vertebral ligament (Fig. 2). For the 
sake of comparison we have given a trans- 
verse section of the intervertebral ligament 
of an adult Neeiurm macula*.u^ (Fig. 3), 
and a part of a transverse section ot the 
intervertebral ligament oE an adult fish 
Labeo rohita (Fig. 4). From these two figures 
one can easily make out that they are 
almost identical structures. The evidences 
that are before us lead us to believe that 
the previous workers did not trace the 
development of the vertebral column of 
Perennibranohiata up to its maturity, other- 
wise they would not have missed the 
existence of the intervertebral ligament. 
Of course the connective tissue cells that 


migrate inside the intervertebral cartilage 
were unknown. to them. 

In conclusion we may say that aquatic 
animals like Neclurus maculalun would not 
have been able to protect themselves from 
their powerful enemies had they not had a 
very iloxible body in order to change the 
direction at a moment's notice when they 
wore chased by their deadly enemies. A 
rigid structure like intervertebral cartilage 
cannot allow such a flexibility. 

IllMADRI KUMAU MOOKFiRJKE. 

SlIRYYA KANTA DaR. 

Department of Zoology, 

University of Calcutta, 

January 1936, 


Stricken Ceylon. 


fpUE outbreak of malaria in a serious 
epidemic form in apparently healthy 
parts of (3eylon raises grave scientific prob- 
lems which concern the public health of not 
only this island but also of other Eastern 
countries. The telegrams in the Press report 
that this scourge lias been followed by other 
diseases such as dysentery and cholera. In 
the affected provinces, which are not yet 
free, the total mortality due to all these 
diseases must be well over 30,000. The 
situation is worsened by the prevalence of 
famine. 

It seems to us that the enquiry into the 
causes of such a sudden outbreak of diseases 
ill normally healthy districts, should deal 
with both the scientilic and economic prob- 
lems of the country. There are numerous 
species of Anophekn in Ceylon and it is 
unlikely that any one of them or the larger 
number of them can be held to be respon- 
sible for the recent epidemic. We may 
hazanl the hypothesis that the boats calling 


at the ports of Ceylon from Singapore in 
larger numbers within recent times, perhaps 
may have introduced an exotic species of 
Anophelen, or the Ceylon ^'oolics working in 
“ Singapore ^aval Base ", may have brought 
the virulent type of malaria from the Malaya 
Peninsula. The recent famine must have 
lowered the resistance capacity of the 
people, and the pools in the river beds must 
have Hirnislicd the breeding grounds for 
these Malayan mosquitoes which, swarming 
round the inhabited areas, spread the disease. 
Recently a great deal of exploratory work 
in the jungles, wliere the ancuent kingdoms 
of Ceylon lie buried, lias lieen in progress, 
and the workmen catching the infection in 
these malaria-ridden tracts, may have 
spread it. 

The investigation which is likely to be 
undertaken, will, we hope, be sufficiently 
wide in its scope, and the report ought to 
include constructive proposals for the 
prevention of recurrence of such epidemics. 
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The North Bihar Earthquake, 1934. 


A SYMPOHIITM on of Mie XoH.li Hihiu* 

Kart-1i(|iiak(M)f Janiint'y UKU, wasliHcl 
at. a joint: iiie(‘tinj> of tin* Mnthoinati(?s. Physicn 
and (loolo^y Scrtioiw f>r tin* Indim S:*it;.u*e 
ron>crt‘.«s. uiid(‘i* tlio (')iHirnuin.s1iip of Dr. 

Ti. Ij. Poniioi*. Tlio following i» a siiininary of tln» 
apoecihf'H. 

S. K. D.\XKIf.ri. 


Meleorohitfiral J)epttHnirnt. 

Tl.t: eai-thcpiak** which occurred in NoKli .Bihar 
on .laniiary ITi, IfKD. had many ifriportant- pocii- 
iiariticH : it was felt uvor an arc^a of not loss than 
H inillioTi acpiatv milca an an^a which is pcM'haps 
yivator tlmn that «)f any provimisly rccortlod 
eart.htpiake. The KurfH(;(^ vibrations worn felt 
at gn^ator distance.^ towaitis the south and west 
than the nort-li and oast, the Himalayas in the 
north and the .\ssani and Biiriiia moiintains in 
the east acting as harriers and damping t hem out 
considerably. 

\Ve tind that tli*.* onerKy of this earthquake 
was slitrhtly Ki-eater than I0-- ei*K8. An energy 
of tliis order could be produced by tlie fracture 
of a quadrangular I'ock of dimensions not less 
than loll kui. X 100 ktn. and thickness 10 km. 
Tills would suggest that the focus of this oaKli- 
quako must have covertMl a wide volume an I 
the epiccntral track a fairly whie ami. 

Tlie very great- fiivponderance of surface naves 
on this earthquake, as well as the type of inove> 
menta in the preliminary and tile secondary 
phases all suggest that this eaitliqiinke had a 
shallow focus. With this Iriformation in our 
TN)SfH?ssioii, the question arises wludher 8(dsnio- 
logy can make any ilefinite contribution to the 
search for the cause of this earthquake. 

It is almost certain that isostatic com|K*nsation 
holds in the case of sii<')i large mountains as the 
iJiuialayas. For calculatinn shows that tlie 
st-K^ss dilTereiice ixM|uiivd to support mountains 
of height 10,000 meters abtive the atljacenl valliyy, 
in auniforni crust, would bi' about 10* dynes/ 
cm-. This is near the e.rushing stivngtii of 
basalt-, which could, 1 lieivforc*, just supjiort the 
Himalayas if the stresses nec(?.ssary could be dis- 
tribui<?(l over an iiilhiite depth. Tin* Himalayas, 
apart- from being very high, are of such large 
horixontal oxti'iit- that they would very piobably 
pioduce bivakiiig stn\sst*s in the lithospheio 
assiiined tc» b*» of finite thickness. It. is therefon* 
very likely that they aw* bounded by fault- 
planes so that they can move up and (town iii- 
depeiuhmtly. that is to say, lioat on the lilhoHidiere 
and undergo up ami down movimionts without 
disturbing tlie siirfn<;e erii.st over the continents. 
Tlie upward rnotifin (d the moiintain.s can, lif 
cour^*, occur a consequence of denudation 
and if they ai-e floating imni? or leas itidepenflently 
of, the continents jhe gravity anomalies found 
in the Clangetic plain and elsewhc»re aii? probablv 
not of iruKdi iinportamre as undoubtedly the 
cohesion of the materials forming the continental 
crust is able to siipiniK a small departure from 
perfect isostasy. 

The eaitliquake occurred on a new- moon day, 
and on such a day we get a body tide duo to the 
elastic yielding of the solid material of the .'eart h, 
such that the height of the oceans, as measured 
by the risq and fall of the sea, relative to the land 


is rtniuced to about of the true equilibrium 
height (if th(% rigidity of eaith be assumed to be 
the same as that of steel). On that day also an 
at ni spheric disturbance was passing over Northern 
India and Darwin has shown that if the 
difTeronce of barometric pressure between con- 
secutive regions of “ liigh ’ and low*’ pressures be 
5 cm. of mercury and if the centres of ‘high’ and 
’low' be l;)0n miles apart, then as a conseifuence 
of the ,vielding of the gitiund, it will be 9 cnis. 
higher under the baiYmietric depression than 
under tht^ elevation. These causes could therefore 
conceivably have served to produce a kind of 
tngger action. 

A simple seismograph in which hydraulic 
niagniricat-ion and damping were used and which 
could be worked near eart.hipiako /.ones was 
demonstrated. 


S. C. BOV. 

M vleorolotj i nt I Depa rl metii. 

Dr. Boy sUited that a study of the various 
sfdsinographic records of this cart.hc|iiake may 
enable us to dodti(*e t-he cnnstitiition of the outer 
crust of the earth in Bihar. Me estimated the 
probable thicknesses of tlic upper and inter- 
ifKHliate layt^rs of the crust and from varicnis data 
calculated the focal depth of the Xortli Bihar 
sliocks to he about i:i km. He said that the 
focal depth and the thickness of the upper layer 
suggest that the major failure loading to the 
disastrous oarth<|uake of .laniiary 15th, 
occurrc‘d near the boundary of the upper and 
intcM'iuiMiiate layers of the eaiiirH crust. A 
fuller account of Dr. Boy’s contribution to this 
disciis.sion has alii'adv aiipeareil in Current Srienre, 
19:15. 3, 29S. 

D. WADIA. 

(tcolof/iral Surrei/ of fndw. 

Among tlie suggested '‘aiises of the i*ecent Biliar 
earthquake is the one based on the theory of the 
umlerload of the Bihar plains, due t-o their being 
coveml by tliick alluvial deposits which an* about 
18% liglitor than normal i-ock. The iH^gion 
extimding from Meerut to beyond Dacca has been 
found by means of gravity measiimiients to be 
of gpi‘at 'lefect- of matter, as if this part of India 
siifTei-s from a Jack of soitu? I mile of thickiie.44 of 
rock-deposits. On t-lio two flanks of this belt lie 
the* high Himalaya to the north and the highlands 

of the Feninsula to the south areas of ovenoad 

whew? the crust supports mom than the normal 
load. These hiatling anomalies must, under the 
theoi'y of isostntic balance of all large segments 
of the earth, eaii.se cifinsiderable stress-diffomnees 
in the earth’s crust — .stresses which may seek 
relief in occo-sionai earthquakes. The load 
anomaly, however, in the prf\sent case appears to 
be Hmi slight (in view of t he fact that the Himalaya 
range is more or less roiupensated) to be a compe- 
t-ont originating cause, though it may operate 
as a contribiit(.)ry cause. Most of the great 
earthquakes in other parts of the world liave 
been tmeed, directly or indiroctly, to weak under- 
ground structures, such as folds and faults on the 
strata, which occasional! jr ^ve way under long 
continued strains ; and it is in the structural plan 
or architecture of this part of India— which has 
been the seat of the great majority of recorded 
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Indian earthquakes since the 1 -i t1i century— that 
we should seek for a cause. The underf^round 
structure below the plains of Bihar is that of a 
sunken, trauKh-shapcd basin filled up during 
late geological times by river alluvia. The floor 
of this sagged tract is disiupted by several frac* 
^ture lines, some proved and others hypothetical, 
but based on collateral evidence, while tliere is 
some amount of wrinkling of tiic strata whore the 
Himalaya joins tlie plains. The earthquake of 
.January last has proved to bo a complex one with 
3 distinct cpicentra two of which traverse Bihar 
roughly W.N.W.-B.H.B., parallel with tlie ti'end 
of the llimalayas. One of those is at Khatmandu. 
But the principal cpicentra of the Bihar eaith- 
qiiake, which have given some suriirise and un- 
easiness to Indian geologists and which throw 
new light on the structure of India, arc two well- 
defined lines to the norih and south of the (langes 
brought out during the field invinstigations by the 
ofTicersof the Ocohjgical Survey of India. ♦ The best 
marked of these linos is the line fmrn Botiah to 
Pumea while the third cpicentral tract extends 
from I’atna to Monghyr. Th<Jso tracts are too far 
mnith qf the Boundai'y faults and the sevoro shak- 
ing which they experienced must be due to either 
more or less parallel fault-lines in the floor of the 
trough between which a block of the sub-crust 
underneath Bihar subsided. T would, however, 
mention hero that the lulatively high destructivity 
of the quake at phu^es like Monghyr, .Taiiialpur. 
Pumea and probably also Khatmandu, was due 
not to any special focal or nodal seismic* intensity, 
but to the accidental circumstances of their sites, 
which have produccsl local (exaggeration or inUmsi- 
flcation of the earih-waves. In the case of 
Monghyr and Jamalpur, in my opinion, a disas- 
trous intensification of the ground vibrations 
resulted from the junction of two rock-bodies of 
quite ditTererit elasticities. These cities aiv built 
parily on ancient crystalline rock of great rigidity 
and parily on loose alluvial deposits tlie period 
of vibration of such a rigid I'oc^k being quite 
diffei'ent from that of tlie adjacent loosely aggre- 
gated alluvium, the cdastic of the latter 

may have produced a dc'stiiictive rocking of 
the ground, its amplitude being too great for the', 
old masonry houses. Jn the rase of numerous 
c^arihcpiakes it has been fcnind that the junction- 
plane of n)ck bodies of diffei'ent rigidity is a 
line of special weakness and dc'struction. Tn the 
case of Piirnea the groater destriictivenoss of the 
shocks may bo ascribed to the weak sub-slrat m 
of the town— -a thick bod fiO to 80 feet, of very 
fine soft sand, of practically no elasticity. 

A^rKitsHorKs. 

All great caHliquakes ai*c succeeded by a large 
number, sometimes several liundreds,- of after- 
shocks and they often throw light upon the direc- 
ticin and extent of tlie fractures in tlie crust whicli 
originated the principal shuck. A recni*d of such 
shocks during the ycara 1931 and 1935 is likely to 
have much signiiicance on the location of the 
postulated lines of faulting and dislocation under- 
neath the Betiah-PuiTica and the Pcatna-Monghyr 
cpicentra. A careful and continuous rocord of the 
aftershocks in aroas of great earthquakes has 
proved of help in studying the main quake which 
ushered them in. The several thousand after- 

* J. B. Auden and A. M. N. Ghosh, Rec, Geol. 
8utv. Ind,, 1934 . 68 . 177 - 280 . 


shocks of the Assam earthquake of 1 897 indicated 
the courses of the thnist-planes and faults which 
precipital^d that great quake. 'Phe shifting of 
the cpicentra of these subse<iuent minor tremors 
from imiiit to point and their clustering at cei*tain 
points provide data for the mapping of the sub- 
sidiary and branch-faults associated with the 
major dislocations of the. ground. 

A Vlkk for tiir Estaulishmknt of Mohr 
Spjsmoorapiitc; Stations. 

The sfdsrnic zone of India possesses out few 
reconling stations and these more often than not 
fail to produce a complete graph when the inten- 
sity exceeds a certain degit*e or w'hen they are 
situated at all close to the focus. It would bo 
mat(*rially helpful if. say, 8 to 10 recording stations 
are established iMjtwoen Beshawar and Assam. 
A seiKinograph is not necc'ssarily a costly histrii- 
ment. nor is it necessary that all instruiiicnta 
should be of extreme sensitiveness. Seismo^ 
graplis can be constructed costing from Bs. 500 
to Hs. 1,000 and can be easily kept under observa- 
tion at various Univ(M*sity laboratorii's and periodi- 
cally visiteil by a met ecmdogical export. Such 
rccoi'dei's may in ('ouree of lihie collect valuable 
data for use in demarcating the boundari(*s of the 
si'lsniic belt in India. 'I'he use of microseisms in 
locating fault-linos has la.'eii lately ppov(‘d by 
the Japanese and American soismological labora- 
tories. and the value of obtaining some definite 
data through these m(*ans regarding the coiii'se 
and extent of the faults concealed under the most 
densely populated parts of India cannot be over- 
I'stiinated. 

Seismic recorders can also be utilised to obtain 
a mortt definite estimalit of the depth of alluvium 
under the Indo-tSangetic plains and incidentally 
of the nature of the tloor and the existence of any 
Jiiddcn spure or bluffs of rock, c.;/., the one near 
Mongliyr. 

W. 1). WEST. 

Geolofjlcal Survey of Jnd\a, 

It is generally assumed that oartlKpiakes around 
India are closely associated with faults in the 
Himalaya or in the rocks beneath the alluvium 
in front of the Himalaya. But if we consider the 
two greatest Indian earthfpiak(‘s prior to the 
Bihar oarth(]uake, namely, the Assam earthquake 
of 1897, and the Kangra valley earihqiiakc of 1905, 
we find that in neither rHS(* could it he shown that 
actual movement had taken place along any known 
fault. In Hie ahs(mre, therefore, of any direct 
evidence foi* connection with faults, it is desirable 
to look for other yiossible causes. 

The geodetic Avork of the Survey of India 
throws intercsting light on the underground stiiic- 
ture of India. Dctermiimtions of the force of 
gravity and of the deflection of the plumb line in 
a large number of places in India liave revealed an 
anomalous distribution of crustal density, even 
after making .allowances for the effects of topo- 
gi'aphy, and. for the variations in the rocks found 
on Hie surface. 'Phis led Sir Sidney Burrai*d to 
postulate his 'Ilidiien Bange* or area of excels 
density within the crust, which runs across India 
in a W.N.W. direction through Jiibbiilpore. Ft 
is followed to the north by a parallel underground 
‘trough’ in which there is a deficiency of density 
the lowest point of which is beneath the northern 
slopes of the Himalaya. It has been suggested 
that this deficiency can be accounted for by the 
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prcRcnce of the light Gangctic alluvium. But 
there would have to be Romothing like 50,000 feet 
of alluvium to account for it, and tliis in extremely 
improbable. Similarly the high density which is 
observed further south above the ‘Hidden llango’ 
cannot be accounted for by the surface rocks. 
Moreover, tlie fact that there is another area of 
even greater gravity deficiency in Mysoii», where 
the surface rocks aif> moderately dense- -Deccan 
Trap, metan)orphosed sedimentary rocks, and 
igneous locks -indicates that these gravity 
anomalies have no connection with the density 
of the surface rocks. Jtecently this problem has 
been studied in givater detail by Major Glennie, 
who suggests that the anomalies arc due to the 
buckling of the granitic, basaltic*, and dunit.e 
(or eclogile) layers of the eaitirs crust.' He 
postulates that there lias, for long, been a deep 
trough or downward warping along the lino of ilie 
geosyncline of ‘Tefhys’ sea which is known 
to have existed for a long time, and in whicJi 
the marine deposits were laid dowm which eventu- 
ally gave nse to the pii^sent Himalaya on being 
cnimpled. Thew; ai*e, however, two alternative 
ways of explaining on lliese linos the phenomena 
of a continuously sinking gcosyncline. Wo may 
either assume that, the granit<e-basalt surface, oV 
the basalt-eclogite sui'faire, has buckled up 
beneath the area of high density, and hiickled 
down beneath the area of low donsit?\', iis siiggest-nd 
by Glennie ; or we mav assume (hat theif? has 
been an actual change from basalt to eclogitt* or 
vice verfttt. It was long ago ])ointed out by Dr. 
Jj, Tj. K<?rmor that basalt nn<i eclogite are i*ocks 
having the same chemical composit ion but differ- 
ent densities, eclogile being composed of minerals, 
such as gam(*t, of high density, while basalt is 
composed of minerals of lower demsity but similar 
composillon.''^ Such a change might take plac ? 
with great rapidity, since the eliarige fi-oni eclogite 
to basnlt is an exothermic one and so might 
spread rapidly through a large body of rock which 
was near the critical point. That> some such sud- 
den and de<*p-seRt«*d change could produce an 
earthquake shook of great intensity luis been 
recently suggested by Oldham. 

It is of course fully ivcogniseil that the f<irm.*i- 
tion of the Himalaya dui-ing Tei-tiary times must 
have left bf*hind a legacy of unrivalled stresses, 
stresses whicli may be continuing to-day. if not 
in the Himalayas themselv(*s, perhaps" in the 
rocks in front of the Himalayas hemeath the 
alluvium, the relief f)f whic^h might piDvide earth- 
quake shocks of great intensity. Wliether the 
Bihar eaiilupiake w*as due to some sudden deep- 
seated change of the kind suggested above, or 
whether it was due to a (continuation of the forces 
which brought the Himalaya into existence, 
might be decided if t hf» depth of focus of the earth- 
quake could he detennined. If it can bo shown 
to be moi*e than, wiv, 10 kms., then the former 
hypothesis is uion? likely to be correct. A lessf^r 
depth lYoiild indicate a connection with faults 
in the upper rocks of the crust. Dr. Boy’s esti- 
mate of 10 kms., if sound, is thus of considerable 
inter^t. 

This suggestion that the Bihar eaitliquake (and 
other earthquakes around India) had a deeper 


' Survey of hiditt. Professional Paper, 1032, 
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[February 1$3S 

seated origin than is generally supposed, and that 
itf may have had no connection with faults within 
the Hurfoeo rocks is not put forward in any dog- 
matic way, but merely in order to show tliat the 
orthodox view concerning the association of 
Indian earthquakes with faults in the upper rocl^ 
may not necessarily be correct. That both tho 
eaithquakes and the formation of the Himalaya 
ai-c manifestations of some change taking place 
at depth uithin the eaith’s crust is perhaps tho 
more correct way of putting it. 

i\ \V. B. NOBMAND. 

3/ eteorolof/ival Department. 

Kxaniinaiion of tlic Indian seismograms record- 
ed dunng the Bihar earthquake has empliasised 
anew three needs : {a) addit ional seismographs of a 
new type that will record the ground movement 
(Jiiritig^ 8evei*e oAit-h quakes at distanc(>s up to 
500 niil(‘s fmiii the ei)iccnt.ftj ; {b) the damping 
of the pendulum movement of the Ornori instru- 
ments ; and (c) more numerous seisrnological 
stations in tlie neighbourhood of the Himalayan 
seismic zone. Begarding (u) Dr. Banerji’s new 
Instrument is in the experimental stage and 
promises well but ne(»d not deter other physicists 
from developing otli(*r designs. Begarding (c) 
the instruments at Calcutta, Agra and Dehra Dun 
ought to be Riipplement od at li»ast by instruments 
in upper Assam, Bihar, the nortli Biinjab or Pesha- 
war or Ivaslimir. and Sind or Baluchistan. Could 
sonic colleges assist by the installation of scismo- 
logical stations in these ar(*as ? An added advan- 
tag(* of this fi-oiii the goophysicisCs point of view 
would lie in the possible divergence of the research 
acUvilies of a few more pliysicists in colleges in 
India towards geophysical stndi(>s. 

A. C. BANKIMI. 

.1 Uahabad U nirersHif. 

It is now generally recognised that eatth- 
quakes are started bv fractures in the earth’s 
crust caused by immeriso stross-difTenmcc deve- 
loped in ih(5 layers of the crust. This stross- 
differenc(i is pmduced by the unequal cooling of 
different parts of the (»arth’s crust after solidifica- 
tion. I’hese parts have contracted in volume by 
different amoiint^s and a state of stress has thus 
been set up. 

It is generally accepted that the surface temper- 
ature of the earth has remained constant since 
sulidificuition. Ttie hjss of heat from the, surface 
is balanced by bc?at generated from radio-active 
substances. It is found by calculation that a 
depth of aYx)iit 20 krn. of standard surface rocks 
containing radio-active substances would keep 
th(* surface teinporature constant. 

.\s the outer surface of the earth undergoes no 
furtlicr ccNilings and contraction it is therefore too 
large to lit tho contracted region situated below. 
There is also an intermediate layer where the con- 
traction is just (mough to fit tlie interinr. This is 
the "level of no strain". The outer loose jacket 
is therefore under a horizontal crushing stress ; 
crumpling begins at the weakest point and folds 
ara formed. This is the initial stage of mountain- 
building. Fractures also occur and give rise to 
earthquakes. 

It can be mathematically found out that 
deformation produces much greater stress -differ- 
ence in thin crusts than in thick crusts. In the 
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case of a thin cruRt, the depressed regions arq 
compressed above and stretched below and tlie 
elevated regions are stretched above and compress- 
ed below. Moreover maximum stress difTcrence 
is liable to occur below the greatest cle ration and 
the greatest depression. Tn the case of the 
ilimalayas there is overloading in the foot-hills 
and consideralile underloading further south in the 
Gangetic valley, and conseriuently i.his great 
anomaly causes very great sti*ess-difference in 
this i-egion. If the stress-still further increases, 
the cnist at the point may not be strong enough 
to Biist.ain it, and fracture may occur to relieve the 
tension. 

It has been suggested that some disturbing 
extra-terrestrial cause may start the rupture by 
“trigger action” and that the conjunction of 
planets may be one such cause. 

We find tliat the cumulative effect of all the 
plamtts, even at the time of conjunction, is much 
snuiller compared to the effect produced by either 
the sun or the moon. So if therc^ bo any ” trigger ” 
action, it can most possibly be by the combined 
action of the moon and the sun when their 
effects am added up at the time of a new moon. 
In that case more earthquakes shouhl occur at 


the time of the new moon than at any other time. 
But it is doubtful whether lunar periodicity 
rc.ally dominates the occurrence of earthquakes. 
It has also been suggested that eaithqua vOs are 
more frequent by night than by day ; but avail- 
able data on this subject docs not conclusively 
prove the above stat-furient. It is also found that 
the lunar tide in Gie atmosphere which was first 
investigated by Chapman has very little effect 
on the occurrence of earth (piakcs. 

M. X. SAHA. 

Allahabad UniversUy. 

In view of the great area over which this earth- 
cpiake was felt, it seems unlikely that the focus 
of the ^^arihfpiakc was shallow .as suggested by 
Dr. S. I\. Banerji. Karihcpinkcs which am known 
to have had a shallow focus, such as f.he Italian 
earthfpiakes, which occur in a volcanic mgion, 
although of gri'at intensity at the epicentre, 
rapidly docmasod in intensity away fmiii the 
epicentw*. But the reverse was the "case in the 
Bihar earilupiake, and it is likely therefore to 
have had a deep focus. 


Research Notes. 


Indian Musical Drums. 

The ProceedhtgH of the Indian Aeidemy of 
Scicncv«, 1931, 1, 179 (‘ontains a very intorost- 
ing paper on ‘‘The Indian Aliisical Drums” 
by Sir (\ V. Kanian. The value of the 
paper is very much eiihaiie^<l by the numerous 
photoji^raphs of the nodal lines of the various 
modes of vibration of the drum. As the 
author remarks, the. Indian musieal drum 
stands in a class by itself since in it an in- 
liarinonic sequence of notes has becui in- 
geniously converted into a liarmoiiic series, 
enabling the instrument to be employed 
in chamber music when* ordinary percussion 
instruments would be intolerable. There 
are various varieties in the two chief forms, 
viz.j the Mridanga and the Thabla, the lirst 
of which is a barrel-shaped iustrunient 
with a drum-liead on either side, while the 
second consists of two separate drums one 
to be played with each hand. The common 
feature of construction is the contrivance 
for adjusting the tension of the drum-head 
equally in all directions: this always con- 
sists of sixteen thongs attached at equal 
intervals round the drum-head, the tension 
being varied to a nicety either by means 
of wooden pieces which are struck by a 
mallet into different positions or in some 
later forms screws are used to vary the 
tension. The right hand drum-hei^ is 
constructed in a peculiar manner, consisting 


as it does of three* layers of drum-skin which 
in the final stages are cut out leaving only 
rings all round excc*pting lor one drum-skin 
which is loaded in the middle with a firmly 
adherent comi)osition said to consist of 
iron oxide, charcoal, starch and gum ap])]ied 
layer by layer so as to give the peculiar 
loading. The h*ft hand drum-liead is some- 
what larger and is similarly eonstrucled 
but without central loading. The note 
given out by tliese drums is a sustained one 
resulting from two features of construction, 
viz., the lieavy wooden shell on which the 
skin is stretched and tlu* c(*ntral loading. 
The gravest mode of vibration is that with- 
out interior nodal lines. Tiu* second is 
that having one nodal diameter, the third 
having two nodal chords dividing the 
drum into tliree parts ; the fourth lias three 
nodal chords while the fifth has four nodal 
lines and the drum-head is divided into 
five parts. These several modes of vibra- 
tion form a harmonic sories. The third 
harmonic is produced by a combination of 
the vibration with one nodal circle and 
that with tw'o nodal diameters. The fourth 
harmonic is given by the mode with one 
nodal diameter and one nodal circle or 
by a mode with three nodal diameters or by 
a combination of the two modes. Tlie 
fifth harmonic similarly arises from the 
mode having four nodal diameters or the 
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mode having a nodal circle and two nodal 
diameters. The paper gives details of ex- 
citing these various tones and is beautifully 
illustrated by sand figures formed on the 
vibrating drum -head. 

T. S. S. 


New Elements beyond Uranium. 

SOMKTIMR ago Fermi and his collaborators 
reported the results of their experiments on 
the production of new radioactive elements 
by bombarding various elements by neutrons. 
In the case of uranium they obtained a 
product which sliowed two main charac- 
teristic half-value periods, namely, Vi min. 
and 90 min. apart from otlier extremely 
short-lived (10 secs, and 40 see.) components. 
Studying these main components, Fermi 
and his co-workers showed some evidence 
to believe that these represented new ele- 
ments of higher atomic number than uranium. 
A. V. Grosse repeated their experiments 
and came to the conclusion that the re- 
actions noted by the Italian scientists were 
to be attributed to element 01 and not to 
elements of higher atomic number than 
uranium. In JJie N ainrwisHeiimMften (1935, 
23 , 37) Lise Meitner gives a preliminary 
account of iier investigations regarding the 
nature of the 13 min. and 90 min. products. 
Details of the searching chemical analysis 
to which the products were subject'd are 
given and the conclusion reached that the 
new products are not representatives of 
element 91 nor of any other element with 
lower atomic number. She also gives reasons 
to believe that the two products are not 
isotopes but are ditTerent elements. Tlie 
opinion is expressed that the 13 min. product 
might be element 93 and the 90 min. ])roduct 
element 91. Further details arc to be 
published elsewhere ; we await them with 
interest. 

T. S. S. 

The Carbonyl- or CO- frequency in Raman 
Spectra. 

The Raman spectra of (>9 compounds of type 
X-^ -0 — Y, including acid amides, ketones, 
crotonyl compounds, acid chlorides, urea, 
phosgene, etc., obtained with the same 
apparatus, and under almost identical condi- 
tions, have been subjected to a systematic 
study by K. W. F. Kohlrausch and A. 
Pongratz [Z. physikal Oh. (B), 19*4, 

27 , 176]. A preliminary analysis of the 


normal oscillations of a plane symmetric 

O 

II 

molecmlc of type X — C — ^X, belonging to the 
symmetry group C 221 ,, shows that all the six 
modes cu, to < 0 ,^ are both Raman and infra- 
red active, 5 being in the plane of the mole- 
cule. Three of these five are total symmetric 
(p<6/7), and two auti-symmctric (p=^6/7). 
With the lielp of the approximate formulas 
for a valency force system, the observed 
lines for Nil,— TO— Nil.,, CU,— CO— CH„ 
and Cl— CO— Cl, have been identified with 
these types of oscillations. 

This identification of the lines could now bo 
extended to unsymmetrieal molecules of 
type X— CO — Y, by intrapolation (between 
X — (X) — and Y— CO — Y), and by extra- 
polation with progressive changes in X or Y. 
Ilore, although reiiresonts a mode of 
normal vibration of the whole molecule, it is 
predominantly determined by the C— O bind- 
ing, and can be called the carbonyl or CO- 
frequeney. The value of co, changes from 
compound to eompouiul and it is shown 
that these changes are to a considerable 
degree due to the constitutive influences 
on the bond strength in C— O. When the 
carbonyl frequencies in all the compounds 
are systcunatieally arranged, as in Table IV, 
pronounced rc'gularitic^s are observcMi. Jn 
order to obtain a still clearer vic»w of these 
changes, the CO-freciucmcios are plotted with 
frequency as abscissa, and the substituents 
as ordinates, the sc.'le for the latter being 
so chosen, that the CO-frcqiiencies for the 
arbitrary ease of R— 4*0 — X, all lie in a 
straight line. It. is to be expected that these 
graphs should all be parallel straight lines, if 
the influences of the groups X and Y super- 
pose witiiout any dist.ortion. While this is 
generally observed, it is not always the 
case. The dc^viations from parallc^lism are, 
however, in the correct sense, and for the 
following reason. On the basis of existing in- 
formation, the influence of the groups can be 
ascribed to the electrostatic fiedds due to them. 
Actually, in the scale adopted here, tlie 
groups have, roughly arranged themselves in 
the order of their dipole moments, from the 
— NH, with the highest positive moment at 
one end to the — (X with the highest negative 
moment at the other. When the signs of the 
substituents are tbo same, the mutually in- 
duced additional moments in the substituents 
tend to decrease the original moments and 
therefore to decrease the induenco on oi^. A 
quantitative consideratioii of the mechanism 
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of these efFccts is at present beset with almost 
insuperable difficulties. 

M. A. G. 


A New Theory of the Glass Electrode. 

Dole was the first to explain the behaviour 
of the' {^lass electrode in alkaline solutions. 
Considerations similar to those involved in 
the formulation of the liquid junction po- 
tential led to an equation which well 
expressed the experimental results. But the 
interpretation of the eoristaiits in tlui equa- 
tion ivas possible only by assuinin^r that IT'^ has 
a mobility 10" times as much as any other 
ion at the interfac-(L Furthermore, th(‘ re* 
lative mobility appeared to (dian^e with 
concentration. Gross and Halpern (J. Chem, 
PhyE.f 2, 130) devtOoped a theory 

based on the general distribution law. Dole 
*7. Chcin, Phys., 1934, 2, S02) has recently 
apidied the quantum statistical th(»ory of 
electrode, processes dev(doped liy Gurney, 
to explain the glass elecArodci potentials. 
The equation derived is of the same form 
as the one derived on the basis of tlie liquid 
junction theory; but the constants involved 
receive a new and a more plausible inter- 
pretation. The new theory explains the 
inability of the anions to affect the potential. 
A critical review of tlu‘. experimental data 
shows how the quantum statistical theory 
is superior to that of Gross and lfalf)ern. 
An important feature of the new theory is 
the quantitative prediction of the tempera- 
tur(5 variation of the glass electrode potential, 
data n^garding which are lacking at ])roseut 
and arc of great interest from the point of 
view of the theorv. 

K. S. G. D. 

Surface Films. 

The study of films of organic substances on 
water has been recognised to be of utmost 
importance in elucidating the constitution 
and orientation of molecules on ■surfaces. 
Adam’s improved t^-pe of surface pressure 
balance for the study of lilms of tlie * 'gaseous” 
type gives valuable information regarding 
the structure of tlie Him. The measurement 
of surface potentials using an "air electrode” 
of a platinum wire coated with polonium 
placed above the Him, has been extensively 
used in these studies. Adam and his cu- 
workers have shown in a series of papers 
that a cliangc in the orientation of molecules 
at a surface brings about a change in the 


siirtacc potential. In a recent paper [Proc. 
Itoy, So(i. (A), 1934, 147, 491] Adam and 
others have worked with films of the 
"gaseous” type (Dibasic acid esters, long 
chain alcoluds, aldoximes and ketones). 

(the average effective vertical component 
of the di])ole moment of the surface film 
forming molecules) has b(»en calculated 
from AV (the surface potential) using the 
equation due to Helmholtz 
A V—irntfi 

where n is the number of niols. per sq. cm. 
of the Him. 

In the case of surface films of substances 
with two (dhyl ester groups /x is a constant 
so long as the films are "gaseous”. The fi , 
for the ester group is much larger w'hen 
the mole(‘ules lie fiat than when standing 
on end. In t hi‘ case of alcohols, ketones, etc., 
/i does not (‘hange much during the tran- 
sition from the expanded to the condensed 
state, showing that the orientation of the 
end groups ri'inains unchanged. The end 
groups are not r4?-orieutod by the restricted 
oscillations of the chains as a result of the 
diminishiHl free space available for them on 
compression, 

M. r. V. 

Fungicidal Action of Elements in Relation to 
their Position in the Periodic System. 

In a highly interesting paper on the fungicidal 
action of elements (Contr. lioyce Thomsm 
Inst,, 1934, 6, 4) Mc("allan and Wilcoxon 
have (rompared the toxicity of a large number 
of compounds with regard to their effect on 
the germination of fungous spores. Tho 
method employed was to determine the 
concentration of the substance which iier- 
mits r>0 per cent, germination (LD 50) 
after 110 to 24 hours. Four species of fungi 
w'ere used, Svlendinia amerkana (Worm.) 
Nort. F]zek., Botrytis pwonioi Oud.,. Pesta- 
lotia slellata B. & (\, and Uromyccs caryo- 
phyllhius (8chr.) Wint. In spite of the 
several limitations incidental to a study 
of this character, the elaborate investigations 
of the authors have indicated several centres 
of toxicity in the periodic tabic*. With a 
few ex( 5 ept ions the toxicity within a group 
increases with increasing atomic weight. 
The elements of the group yttrium, lantha- 
num and the rare earths are generally toxic 
and tho more common ones in tho group 
offer promise of a more ^neral use as 
fungicides. Silver and osmium were the 
most toxic. The halo^ns and generalljr 
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tho more negative elements exhibit wide 
differences in toxicity depending upon the 
tyi)e of compound testecl ; while with the 
more positive elements the same order of 
toxicity was observed regardless of the 
compound used. The volatile liydrides so 
far as tested are all highly toxic ; and little 
toxicity is exhibited by tho highly oxidised 
forms. An element which is highly toxic 
to one fungus tends to be also toxic to other 
fungi, a fair degree of correlation having 
been observed, for the order of toxicity of the 
different elements with tho four fungi 
studied. 

B. N. S. 

Heavy Minerals in the Tertiary Intrusives 
of Central Colorado. 

Iw recent times the study of heavy minerals 
for ])ur]) 08 e 8 of stratigraphical corndation is 
becoming more and more important. .1. T. 
Stark (Am. Mineralogitti, 19, No. 12) 
ill attem]»ting to correlate the Tertiary in- 
trusives of Ctmtral Colorado with the 
Prineelon batholith, has subjected nearly 
30 s])eeimens from different localities to 
m(*olianieal anal} sis. His table reveals a 
lack of variety in minerals, these are for the 
most part made up of apatite, biotite, pyrite, 
titanite, ilmenite and zircon, which arc also 
the important heavy minerals in the Prince- 
ton batholith. The characteristic absence 
of minerals like tourmaline, fluorite, beryl 
and sillimanite show that the Tertiary in- 
trusives were particularly poor in mineralisers, 
and were relatividy ‘dry’ magmas. Prom 
these evidtmees he has confirmed the interpre- 
tation of Crawford made on the basis of 
petrographi(j studii^s and field relations that 
these intrusives must have had a common 
magmatic source — possibly related to 
Princeton batholith. From the study of 
numerous articles on heavy mineral separa- 
tion and correlation which are so prominently 
appearing in current journals, it is not 
too much to expect that it will come in 
handy for confirming many of tho correla- 
tions that hav(^ already been done on other 
slender evidences. 


The Mino-Owari Earthquake of 1892. 

In a short note to the Geological Magazine 
(Dec. 193‘1, 840) Charles Davison, the noted 
seismologist, has attempted to trace the 
effects of earthquakes on the condition of 
Utrfijii iu tbo surrounding crustal regions. 


In some cases the strain is increased, whereas 
in other cases the strain is decreased. Such 
changes on the condition of tho strain in 
the adjacent crust is sufficient in many cases 
to produce w^hat Oldham has termed ‘Sympa- 
thetic earthquakes’. This phenomenon has 
now been studied by Davison in detail 
in the case of the great Mino-Owari earth- 
quake of 1891. Statistics show that after 
this great earthquake, in certain of the 
districts especially in 7 and 13 of Milne’s 
map of Japan, the number of shocks in- 
creased suddenly because they are situated 
on the main fault line. Further by the study 
of the Milne’s charts, Davison has been 
able to show that the effects of the movement 
producing ‘Sympathetic earthquakes’ were 
confirnd to within a distance of about 
100 miles. 

The Cytology of the Alimentary Canal of 
Periplaneta. 

11. A. II. (tRi«:8son has described (Q.J.M.S.j 
December 1934, 77, Part II, No. 300) 
the form and distribution of the cytoplasmic 
inclusions and their relationship to the 
secretory granules in thc^ epithelial cells of 
the midgut and luq)atic ca^ca of Teriplaneia 
orienialis. Functionally the hepatic cu.*ca 
and the anterior region of the midgut are 
chiefly secretory wliile the posterior part 
of the midgut is main absorptive. In the 
anterior part of the midgut the periods of 
secretion alternate with the periods of 
absorption. Both the Oolgi bodies and the 
mitochondria in the secretory as well as 
the absorptive cells are described with 
reference to their topographical relations 
to oth'T organs of the cell and also to their 
shape. Tlie author suggests that the 
secretory material is separated under tho 
influence of mitochondria and in the vicinity 
of the nucleus is used in the formation of 
the secretory granules under the influence 
of the Golgi bodies. 

The Aiterial System of the Common 
Indian Rat Snake. 

Harisu Chandra Ray (Journ. of Morph.^ 
December 1934, 56, No. 3), has given a de- 
tailed account of the arterial system of 
Ptyas mucosus and has recorded certain 
interesting features. The author has noticed 
for the first time the origin of the oesophageal 
artery from the left systemic arch, .the 
presence .of two longitudlfffll tninks on 
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either aide of the hepatic portal vinn and with the female reproductive organ and a 
the formation of a peculiar looped chain, pair of Rmall arteries called ''the arteria 
A separate splenic artery and the presence comploKa” are the other interesting features 
of a complicated arterial circuit in connection of tliis funn. 


Science Notes. 


A Study of the Alnioapherir. Horizontal Viaihility 
at Ban{ialorc- -l\y A. Aniinthaparlnianiibha Uao 
ISrience Nfdes of the Ind, Met. Dept.^ 10:U,5, No. CO). 
Vinibility ob8(;rvatiunH taken at ilau^aloi'c ilunnjr 
a period of two yoai’s at S, 10, 12 anti 1 0 lujiirfl liave 
been analysed and the monthly, seasonal and 
annual variations of visibility ft^Miueneies liave 
been determined. Visibility is {;eiieraUy fair to 
good ; bad visibiiity is a rare occurrcnct; exce()t 
in the mornings, when it is largely associated with 
mist, fog or liaze ; the frequency of bad visil>ility 
is grcat'cst in wintc?r and suniiner I'oacliing a 
maximum in Marcli, and is least in the South -W'est 
Monsoon w'ith a minimum in August. A study of 
the association of bad visibility with I'elativo 
humidity, wind velocity, wind dii'eclion and (*umii- 
Ills nr (Himulb-.Minbus clouds, shows that:— (1) 
bad visibility is a minimum with values of indative 
humidity between 01 and 80 per cent.; (2) 
frequency of bad visibility tlecreases with increase? 
in the velocity of the surface-wind ; (0) bad 
visibility is most fw^cpient with southeiiy winds 
and least frequent with northerly winds : .and 
(4) bad visibility is less fm.|uent in Ihe pres(.aicf3 
of ('umuliis or ('umulo-Nimbus clouds tlian in 
their absence. 

« « * 

The mdure awl yermi nation of aeeda Tiiiosixira 
eordifo ia Miera, — Mossi's. S. L. Aiivknr and 
J. 1). dxa of the (iiijarat (\dlege, Aliiiiednbad. 
write: “With ii'fei-ence to the note on fruit and 
seed d(?velopinent in Tinoapora vordifoUa Miers. 
without fertilisation and embryo foniiatinn pub- 
lished by A. C. .loshi and V. V. Hainan Hao 
{Curr. Sci.f 3, 02) and the .-ubsequent nolo 

on Kxembryonate seeds by H. Sahni \Cnrr. Sr/i „ 
.1934, 3, 109) i(. may be of intei*i?st to record that 
in the course of an investigation of tlie fungus 
parasites of Tinoapora rordifoUa Aliei*s. which we 
have been can*>Mng out at Ahinedabad we have 
had occasion to raise seedlings of this plant for 
inoculation experiments and we have found tliat 
the seeds have a normal embryo and the germina- 
tion is also perfectly normal. 

The non-formation of an embryo noted by Joshi 
and Rao is probably only due t<i the absence of 
pollination. This jioint can be easily setlletl by 
them by artificial pollination. The question of 
the germination of the exeinbryonatAj seeds can 
also be answered by them by actual trial. 

The development of “barren” fruit without 
the stimulus even of pollination is a familiar 
phenomenon in cultivated plants, e.< 7 ., in Fig, 
Cucumber, Grape. 

♦ ♦ • 

A note on seed rnriatiom in Canica papaya, 
JAnn. — Mr, S. A. Parandekar, M..*«c.. Rajai'am 
College, KoUiapur, writes under dr te 9-2-1035 : 
“The usual experience of many of us is that the 
mature fruit of Papaw {i mrica papaya) contains 
numerous black seeds filling up as it were the 
Vavity qI the fruit, AB these seeds are very 


ncairly aliki». V<?ry interesting types of varia- 
tions in the sixes and the numher of those niature 
oviil(>s have been observed. 

“ill oiu» of tlu? rijie fniits only two seeds of 
the usual form and size wei'o found. In another 
fruit belonging to the same plant only one ovule 
of an al>norinai size (about 4") and of a yellowish 
eolour was found. Tliis cinild not in any way be 
ditTert?ntiatod into the paits of a seed. The 
mieropylc was wide open and the integuments 
pitnninenily sc^en. A luiked eye examination 
of the longitudinal section, however, failed to 
show any dilTiM'entiation in the luicellar tissue 
which simply ivprescnlod a large mass of colls; 
in a thii'd rniit of the same plant an ovule of 
the type mentioned above was present in addition 
to a f<?w (alxnit 10) normal seeds.** 

* * * 

Hare Ohavrvniion of a Plant drawing Xonriah” 
mcnl from ICgga. Mr. A. I{nnmkrishn.a. Keddy, 
H.sc. (lions.), of the Annainalai I'nivemity, repoiis 
a rai*e observation conc<?rning n woll-novelopcd 
grass plant of 1hi» genus Cyprrna in the Univer- 
sity grounds whose mots had pitrrered three 
develo])ing ralolca eggs lying at dilTei'ent levels. 
Apjiarently the plant, was .’rawing its nutrition 
from them. The plant liad also developed 
atl vent it ions root s in the lower and middle eggs, 
botli of wliich had slirivellcHl down owing to 
tlic?ii* being dt?pleU*d of the contents. The obser- 
ver considers this to he a case of sf?mi-parasitism 
or a ran? and unusual instance of a plant di?velop- 
ing a carnivomus habit 1 hmugh the mot system. 

* * * 

Map-making in India. -Fmni the first attempts 
at Map ninkiiig maile by the Merchant Adven- 
tun?!^ of old to I he rigomiis m(?thods of surveying 
inlnMluccil fii’st by C’ol. Lanihlon (ISOO-1823) 
and extended and iiripmved by Col. Sir George 
Kvemst (1830-1813), tlu? history of Indian surveys 
is ouf? of evohil ioiiary iirogress. The fli*st map 
of India appears to have been pmpared by the 
Kivnch (loographer D’Anville from a knowledge 
deriveil by the niutA‘s of travellers in India 
and mugli'charis of the eoasts ; the Fnglish Edi- 
tion of this was published in 1704. 

The credit for laying the nail foundation of 
Indian Geography giies to Major James Rennoll 
(17(53-1782) who as Surveyor-General of Bengal 
carried out systematic mute surveys, the speciflod 
stations being located by moans of astronomical 
observations of longitude and latitude. The 
Bengal Atias published in 17S1 was the result 
of bis labours. About the year 1801), Major 
Lambton. who realised tlic inaccuracy of the 
older methods, put up proposals for carrying 
out a scientific trigonometrical survey. The work 
of covering the wdiole of India with a grid of 
accurately measured triangles has been continued 
ever since, and the credit of planning and mapping 
of India on a really scientific basis goes to Lambton. 
His able successor Sir Goorge Everest starred 
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on the completion of the Great Meridional Arc 
sciica of triangles which had been brought up 
from Capo Coiiiorln to Siionj in the centre of 
India, and was to torininate In the Himalayas 
near Miissoorie. Up till lSt3 ho was employed 
in extending his system of a gridiron of triangula- 
tion in the series about (50 miles apart which was 
opiKiscd to J iSmbton’s scheme of a network. The 
whole conc^eption of the basis of land surveying in 
India, as it now exists, is due to the creative 
genius of Sir George Everest (1830-181:1). 

* * « 

Third Internal io^utl CowjresH of Soil Scienre,— 
Tl e Thiiil International Congress ot Soil Science 
will be held in ( 1 x 101 x 1 , England, from July 30th to 
August 7th this year under the presidency of 
Sir .Tohn Ifusscll, D.sc., f.r.s. The two previous 
congresses of the series were held in Washington 
in 1027 and in licningrad and Moscow in 1930, 
and wei*e notable for tlie exceptionally inter- 
national character of the personnel and the 
discussions. The Congw^ss will meet as a whole 
in six plenary S(‘ssions, at which a general survey 
of recent advances in every branch of soil science 
will be made, and it will also work in sections 
or “ ( Jommissions ” dealing specifically with soil 
physics (T), clieiidatry (ll), biology (111), fertility 
(IV), classiilcation (IV) and UH'hnology (VI). 
Thn?e sub-t’om missions will discuss piYiblenis 
relating to alkali, forest, and peat soils ix!spectively. 
A lO-days excuixsion I'ound Grc^at Bntain leaving 
Oxford immediately after this (Vmgrass. and 
terminating in (Vimbridge on August 23pd is being 
arranged for the benefit of members wishing to 
obtain fii*st< hand knowledge of Biitish agricul- 
ture and soils. 

Kvei'v memb(jr of the Congress will receive a 
copy oi the Ofiicial Transactions, including the 
full’ text of pallet's retul at the plenary sessions, 
and detailed repoi-ts of the discussions nt the 
(^omiiiission sessions. The cost of the 'rransactions 
will be included in the Congntss fee (£ 2), payment 
of which will also entitle members to attend all 
meetings, ixjceptions, etc., bold in connection with 
the (Vingress. Accoiiimodatkm dunng tlie (.Con- 
gress in an Oxford f 'ollegc may be reserved tlirough 
the Organising (’ommittee, or privately in hotels 
or boarding houses. 

Intimation of attendance at the C^ongress 
should be sent iis soon as possible to the Secretary 
of the Organising (’ommittce., Mr. G. V. Jacks, 
Imperial Bureau of Soil Science, llnrpenden, 
England, from wliom all fuithcr information 
nmy be obtained. 

* * * 

Fourth 1 niernaiionnl Fertilisers' Conference . — 
We arc Imppy to announce that Prof. N. R. Dhar, 
D.sc. (liondon and Paris), F.i.r., i.e.h.. Professor 
of Chemistry, Univei^ity of Allahabad, has been 
appointed National Correspondent for India of 
the. Fourth International (.'onference which will 
ho held at Rome in 193(5. Prof. Dhar has accepted 
the oflice and will he preceding to Home next 
year. This International Organisation has 
branches all over the world and the National 
Correspondents are expected to report to the 
Conference the Agricultural Progress of the Coun- 
try which- they represent. Dr. Franco Angelini, 
Member of the Italian Parliament, is the Secretary 
of ^lie.Conference. 


Neio Oil Seeds Research Station in Madras . — 
About fifteen acres of land were leased in 1925 
for research on groundnuts. In 1930, Govern- 
ment sanctioned the mobilisation of a separate 
section for researcli on impoi'tant oil seeds, eur., 
Groundnuts, Gingelly, Castors and Cocoanuts. 
The increased work demantled a larger station 
but there were no possibilities for extending the 
existing station, and it was therefore decided to 
open a new station aliout a mile and six furlongs 
away from IMndivanam (South Arcot District) 
in the heart of the groundnut area. The now 
station is about fifty acres in extent with possi- 
bilities for expansion, if necessary. A sum of 
about Hs. 25,000 is sanctioned for the purchase 
of land, necessary equipment and construction of 
residential buildings. The Imperial Cniincil of 
Agricultural Research has sanctioned a scheme 
costing about Rs. 50,000 for research on oil seeds in 
Madras. The researcli work profioscd under 
this scheme will ho conducted on tins station. 
Genctical, physiological and agronomic problems 
connected wi( h groundnuts, ^ngelly and castors 
will mainly be dealt with at this station. 

* * * 

The Academic Ckumcil of the Aligarh Muslim 
University has decided to award the degree of 
Doctor of Pliilosopiiy — the first nonlor.ate given 
in Pliysics by the University — to Mr. Muhammad 
Zaki Udelin, M.sn. lions. (Afig.), iiesearch Scholar 
of the Aligarh Muslim University. 


Imlian Central Colton Committee.- -'Plie 30t.h 
meeting of the Indian (.'entral (’otton Committee 
was Jield on the 4th and 5th February 1935, at 
the headquarters of the Committee at Vulcan 
House. Nicol Road, Ballaixl Estate, under the 
pi-esidency of Diwan Bahadur Sir T. Vijaya- 
raghavacharya, K.n.K.. Vice-(-hairm«an, Imperial 
C'ouncil of Agricultural Research. 

Among the more impoitant siibjectts that cime 
up for consideration ma^ bo mentioned a reference 
from the International Federation of Master 
Cotton Spinners’ and Manufacturers’ Associations 
suggesting a roversion to the original syst-cm of 
mnrking bales on lioups ; complaint friim the 
I^cfushin* Indian (Mton Committee rcgai'ding 
the mixing of different types of cotton ; report 
of the Piil'iicity and Propaganda Officer ; findings 
of the Special Meriting of the .Agricultural Hesc^arch 
Kub-t'ornniittee on the schemes of the (’oxnmittee ; 
sproad of Garrow Hill or Deoi'wada cotton in 
Rerar ; the establishment of cotton markets 
in the Bombay I*n>sidency and the Punjab and 
the reports of Suh-(’ommitf^cs. 

The Com mitten adopted the report of the 
Agricultural Research Suh-(7ommitt<ec. The 
Madras Pempheres and Physiological Scheme 
was examined in detail and its cpntinuance 
agreed to. 

The Madras Ilerbaceum Scheme was extended 
for a further period of three years for the further 
testing of promising strains. Tlie Ihinjab Boot 
Rot Scheme, the I^njab Botanical Scheme and 
the Punjab Spraying Trials Scheme were extended 
for various periods. A new scheme known as 
the Mysore * Red liCaf Blight’ Scheme was sanction- 
ed for three years with a grant of Rs. 2,814 per 
annum. The Suh-Coinmittee also recommenaed 
that the existing arrangement for subsidising 
the Hubli and Gadag (k>-operative Soedeties 
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continued for one more year at an estimated 
coat of Ba. 10,000. This was adopted. 

* * * 

Chronica lioiamra — rnicmatioiiul Year-Hook of 
Botany , — This work wliich is exi>f?ctcd to be pub- 
lished in the Spring of 1035 embodies several 

important sections : ( 1 ) ('alendar imiiortanl (lat<f*s 

connected with the History of llotany and the 
activities of the well-known Jlotanlsis. (2) The 
International Botanical C'onKress-- Announce- 
ments, lleports of Pri>ceedingR, etc. (3) Inter- 
national Societies, (^ominittees, (7on>'re8S(*s, etc. 
(1) Survey of Ihii-e and Applied Botany during; the 
preceding year. This section will contain iicrsonal 
information about botanists in every pa it of the 
world and also annual reports of all botanic^al 
institutions including laboratories, museums, her- 
baria, expenmental and other stat ions for applieii 
botany. The nature of the inoit^ impoitant 

investigations being carried on in these* institu- 
tions will also be indicated, (tl) ( ^orreHjMmdenee. 
This “Koium Hotanicum'* will piuvide opportu- 
nities for ventilating the views on all subjects of 
interest to botanists. (7) Adveitiscnicnt-s. 

This Year-Book is editi^d by Wnlrooii in 
collatoration with an Advisory Board and numer- 
ous assistant and corresponding Pklitors. Further 
information can be obtained from Fr. Vordroon, 
Botanica, P.O. Box 8, IxMden, Holland. 

* * * 

Aseoetaiion of Economic /fio/oj/iafs.— ,>th January 
1935; — Dr. U. I). Kegc, Cmp Physiologist, 
Padegon, gave a lecture on the “PTOblcms of the 
1 )eccan (/anal Tract ’ * . 

At the annual meeting of the Association on 
the 23rd .Taniiary 1035. the following olTlce-b«»aii‘is 
were elected ; Mr. K. Baniiah, Ai.se.. l^iddy Specia- 
list to the (Jovemment of Madras. President ; Mr. 
V. Uamanathan. fi.Ag., Cotton Specialist to the 
(Government of Madras, Vice-President ; and 
Dr. J. S. Patel, m.hc. ph.D., Oil Seeds Specialist 
to the (lovemment of Madras, Secretary, 'Phe 
resolutions werc^ passed, opposing the wraoval of 
valuable Botanical specimens from this country. 
The Retiring President, Mr. N. li. Dutt, Second 
Sugarcane Brooder, Imperial Pane Breeding 
Station, (Coimbatore, deliveivd a very able address 
on “ Recent advances in Siigaroam* Brooding in 
India’* illustrated with lantern slides. 

28th .Tanuarv 193.5 : - Dr. .T. A. Daji, Oflicer in 
charge of Soli Kesoaiiih, Sholapur, deliverod 
a lecture on the “ Decompinsition of the green 
manure in soils”. 

* * « 

Indian Botanical Society. — At the annual 
meeting of the Indian Botanical Society held 
at Palcutta on January 4th, 1935, the following 
ofiicc-bearers wei*e elected. 

President (I year); Dr. J. H. Mitter, m.a., 
Ph.D., F.Ti.s. : Vice-Presidents (1 year); Prof. 
P. Parija, m.a., i.e.h; Dr. S. K. Boso, m.a., d.8c., 
F.L.S., F.R.S.B. ; Honorary Secretary (3 years) ; 
Dr. E. K. Janaki Ammal, m.a., m.so., d.sc., f.i..s. ; 
Members of the Executive Council (I year) : (1) Dr. 
B. Sahlli,H.A.,D.SC., SC.D.,F.G.8., F.A.8.B. ; (2) Dr. 
P. C. Sarbadhikari, m.a., ph.u., D.sc., D.i.r. ; (3) 
Dp. P. MabesWari. m.hc., d.so. ; (4) Dr. T. Kkam- 
baram, M.A., Ph.D. (5) Dr. M. A. Sanipath- 
kumaran, Ph.D. ; (0) Prof. R. H. Dastur, m.hc., 
P.L.8. ; (7) Dr. S. P. Agharkar, m.a., Ph.D., p.i-.s. ; 
(8) Dr. K. C. Mehta, M.sc., Ph.D. ; (9) Dr. K. 
Bagchee, m.8c., d.8c., d.i.c. ; (10) Mr. K. Biswas, 
MJL. Porticiilfun regarding membership may be 


obtained from the Secretary.. Dr. E. K. .Tanaki 
Ammal, M.A., D.HC., imperiai Sugarcane Station, 
liawley Jtoad P. O., (’oimbatorc. Subscriptions for 
mombersliip should be sent to the Treasurer 
and Business Manager, Prof. M. O. Parthasaraihi 
Iyengar, m.a., Ph.D., K.J..H., Director. University 
Botkin y l.Aboruiories, Teynampet, Madras. 

* * * 

Biochemical Society, Calcutta. — meeting of 
the Biochemical Society, (.-alcutta, was held on 
WcMlnesday. the 30th January, at the School of 
Tropical Medicine at 4-15 p.rii. Dr. N. 11. (^hatter- 
jeopfcdreoil .a paper on “The clTect of bacierio- 
pbage on the onsymo activity of vibiio rbolera!*’ 
and Dr. B. C*. Cuba and Mr. A. R. (Uiosh road a 
paper on “ The biological synthesis of ascorbic 
acid (Vitamin (\)” 

* • * 

The Kxecutive (.'oiincil of the Taicknow Univer- 
sity has nominated Dr. Birbal Salmi of the Luck- 
now I ■nivemity as delegate to the thiiil centenary' 
celebrations of the Natural History Museum, 
Paris, which is being bold about the last week 
of .June 1935. Dr. Birbal Sahni will also roprosent 
the laicknow Univ€*rRity at the rnternatmnal 
Botanical Uongross which is licing licdd at Amster- 
dam in September I93e. 

« * * 

ProceedoujH of the Association of Econotnic 
Biologists, Coimbatore, Vol. /, 1930-33. — This 
little pamphlet of about 100 pagers contains un 
account of the transactions of the Association 
since the date of its inception in 1030. The 
activities of the .Journal whicli were being recoixlcd 
from time to time in the pages of tlu* Madras 
AgricuUnral ./ournal have now been brought 
together within the covers of « ne volume in chro- 
nological secpienco. ’Hie pamphlet represents 
a useful collection of abstracts of papers and 
lectures and since a good number of the observa- 
tions communicated in abstract form does not 
appear to have been publisbod as full scientific 
papers in any of the scientific Journuis, tliis publi- 
cation will form the only roconl of such observa- 
tions. It is a mat ter for the publishers to consider 
wiielher in subsequent publications, it would 
not serve a mure useful purpose if the contribu- 
tions are grouped together unrler crop heads 
rather Ilian arranging them in chronological 
sequence. Such an array will form a rocord of the 
progress of resnarcli under classified subjects. 
'Hie abstracts, too, could be nuule fuller so as 
to incliulc significant data. 

• * • 

We ar.* very happy to congratulate Dr. H. 
riiniidhuri, rh.D., n.T.c., on his appointment 
Jis t he lleail of the Dejiartment of Botany Teach- 
ing in the University of the Punjab. The mantle 
of the late Bai Bahadur Shiv Ram Kashyap has 
fallen on worthy should ors and wo look forward 
for further progress in the department which has 
already a great reputation as research and teach- 
ing centre in India. 

• ♦ ♦ • 
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India,” Vol. 1, Pt. VI. 

“The -.Touiiial of the Royal Society of Arts,” 
Vol. 83, No. 4287. 
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** Indian Journal of Agricultural Science,*’ 
VoL 4. Pt. VI. 

** Contributions from Boyce Thomson Institute,” 
Vol. 0. No. 4, Oct.-I)ec. 1P34. 

“American Journal of Botany, ” Vol. 21, No. 10. 

“The Journal of Institute of Brewing,*’ 
Vol. 41, No. 1, Jan. 1035 and Supplementary 
Number containing title page, contents. Index, 
1034, Vol. 40. 

“Canadian Journal of Research, ” Vol. 2. No. 0. 

“Chemical Ago,” Vol. 31, Nos. 808-800 ; Vol. 
32, Nos. 810-S12. 

“Berlchte dor Deutschen Chomischen Gesells- 
choft,” Vol. 07, No. 13, Vol. 08, No. 1. 

“Journal of Indian (liemical Society,” Vol. 11, 
No. 12. 

*Mndian Forester,” Vol. 61, No. 1. 

”Forschungen und Fortschrittc, ” 11, Jahrgang, 
Nos. 1-3. 

“Forest Bulletin, No. 87, 1034 (Silviculture 
Series) Von Wulting’s Yield Tables for Teak 
Plantations in Java,” by H. G. (^hampian. 

“Fonwt Bulletin, No 89, 1034. The Effect of 
Defoliation on the Increment of Teak Saplings,” 
by II. G. Cham plan. 

“Agriciilliiral Statistics for India,” Vol. 2, 
1031-32. Area, Classification of area. Area under 
irrigation. Area under crops, Live-stock and I^and 
Revenue assessment in certain Indian States. 

“Transactions of the Mining and Geological 
Institute of India,” Vol. 20, Pt. 3, December 
1031. 

“ Indian Trade Review, ” Vol. 13, Nos. 73 to 74. 

])e[iaiiment of CbmmenMal Intelligence and 
Statistics in India — Statistical abstract for British 
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India with Statistics where available relating to 
ceriain Indian States from 1022-23 to 1031-32. 

Innolin Rust Preventers (2nd Edition). Issu^ 
by the Department of Scientific and Industrial 
Research, Engineering Research Special Report 
No. 12. (II. M. Stationery Office, 1034.) 

National Research Council. Canada, 17th Annual 
Report containing the report- of the President 
and Financial Statement, 1033-34. 

“Medico-Surgical Suggestions,” Vol. 3, No. 12 ; 
Vol. 4, No. 1. 

India Meteorological Department, SciontlOc 
Not4^, Vol. 5, No. 60. A study of the Atmos- 
pheric Horizontal Visibility at Bangalore. 

“Journal of the Indian Mathematical Society,” 
Vol. 1, No. 3. 

“ Nagpur Agricultural College Magazine, ” Vol. 0, 
No. 2. 

“ Nature, ” Vol. 134, Nos. 3300 to 3400 ; Vol. 136, 
Nos. 3401 to 3403. 

“The Journal of Nutrition,” Vol. 8, No. 6. 

“The Journal of (’hcmical Physics,” Vol. 2, 
Nos. 11 and 12 : Vol. 3, No. 1. 

“Journal de Chimie Physique,” Tome 31, No. 0. 

“Physica,” Vol. 2, No. 1, .lanuary 1035. 

“Science Progress,” Vol. 29, No. 11.5. 

“The Indian Trade Journal,” Vol. 15.5, 
No. 1400 ; Vol. 116, Nos. 1401 to 1403. 

Imperial Institute of Veterinary Research, 
Annual Report, 1034. 

CATArX)GUES. 

Bailliere Tindall & Cox. — Publications in Medi- 
cine and Sciences, October, 1031. 

Clfambridge University Press, Cambridijo Sprin:^ 
Books, January to July 10.3.5. 


Academies. 


National Institute of Sciences of India. 

At the flist ordinary general inenting of the 
National Institute of Sciences of India held in the 
looms of the Asiatic Society of Bengal, 1, Park 
Street, Calcutta, at 11 a.m. on the 8th .January 
1 0.3.5, the papers mentioned below were read : 

(i) ” Synopsis of the Pio-Vindhyan Geology of 
Kajpuiana,” by Dr. A.M. Heron, d.hc., 

(ii) “Physiology, Bionomics and Evolution of 
the Air-Breathing Fishes of India,” by Dr. S. L. 
Bora, D.rtc., f.u.h.e., f.a.h.h. (iii) “Problems of 
the Solar Comria, ” by Prof. M. N. Saha, D.sc., 
F.R.S., F.A.S.B. (iv) Ionospheric Height Measure- 
ments at Allahabad,” by Mr. (S. R. Toshniwal 
(communicated by I»K>f. M. N. Saha), (v) “On 
the Klectiiin Theory of Metals,” by Dr. R. (\ 
Majunular, ph.n., University of Jjahore (communi- 
cated by Piof. M. N. Saha), (vi) “On Symmetri- 
cal Space with Minimum rate of expansion,” by 
Pwf. N. R^ ^n. (vii) “New facts regarding in- 
fection of Citrus by ColleJfdrichtim gfernp- roirfes,*^ 
by Dp. H. Chaiidhuri, I^hore. (viii) “Synthetic 
Enzyme,” by l^f. H. K. Sen and Mr. Sobbanlal 
Banerji. (ix) On the question of the Expansibility 
of Zero in the series of Legendre functions 
hftving non-integral parameters,” by Prof. Ganesh 


Prasad, (x) “On the Cataphoretlc Speed and 
Inorganic (/olloids, ” by Prof. J. N. Miikherjee, 
Mr. S. G. Chaudhuri and Mr. B. N. Ghosh, 
(xi) “On Mon and Munda in India and beyond,” 
by Dr. J. H. Hutton, (M.E., M.A., D.sc., F.A.S.B., 
I.C.S. 

Physiology, Bionomics and Evolution of the 
A ir-Bren tiling Fishes of Indin. By Dr. S. L. 
Ilora, Zoological Survey of India.— The fresh- 
water Ashes of ponds, pools and marshes in 
this country, as in the tropics generally, are 
subjected, as a result of the m.'irked periodicity 
of the dry and wet seasons, to ext>renie condi- 
tions of drouglit for prolonged periods. The 
shallow waters become very foul and are often 
liable to complete desiccation. As a result a 
number of Ashes have adapted themselves to 
aerial respiration, so that the deflciency in the 
oxygen contents of the water does not affect 
their lives to any very gre:it extent. 

The fresh-water air-bi'eathing Ashes of Bengal 
have been extensively studied since 18.30 and 
have been the subject of considerable experimental 
work. Fishes kept in aquaria and prevented 
from coming to the surface to breathe air werq 
“drowned” in the earlier experiments, but if 
a larger vessel is employed, or water is kept 
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thoroughly aerated, ** drowning" does not occur 
in the majority of cases. I^'ishcs like magur 
(Claricu) and Himjl {ifeleropyieustea) can live 
indefinitely under water prf)vided suitable con- 
ditions for life an* established. In teui (Anabaa) 
and mul and lain {Ophifej^halna) the air-cliambors 
are in the fonii of cavities in tlie licad so that 
when these fishes are subjected to “•Irowning” 
experiments, a certain amount of air is locked 
up in the chambers and the fishes die of aspliyxia- 
tion. If, however, this air is si|ueezed out and 
replaced by water in some way, the fishes can 
live under water indefinitely pifivided the water 
is kept w'eli aerated. 

Curhia {Amphipnoua) is .a highly specialised 
fish in which regular "lung-like" clianibei's are 
developed for breathing air. 'rhis spcHalisation 
makes it impossible for the fish to live indefinifely 
under water. 

In the dry season, hill-streams become cut 
up into series of pools in whicli fhe oxygen content 
of the water falis considerably as compared with 
that of rushing torrents. Here again the fishes 
are forced at times t4i rifsort^ to aerial tespiration. 

In tidal creeks of the (estuaries and of the sc*a- 
shore, the tide plays an importarit pni-t in the 
lives of certain fishes, specially the shore-living 
gobies and blennies. At times tliey are itninerseil 
under water and breatlie by means of (heir gills, 
while at other times they are left high and dry 
and at such times they tniist< resort to a‘rial 
respiration. 

It is thus seen that in India the i.woliitiion of 
air-breatliing fishes has taken place in four difTerent 
habitats: (i) Marshes and ponds, (ii) Hill- 
streams, (iii) Kstuari(?s, and (iv) Hea-shores. The 
habit of breathing air seems to have been ac(|uired 
independently by groups of species living under 
difTerent envirenniental conditions and it seems 
that while the simplicity of a structure is no 
criterion of its low oi*ganization or primitive 
nature, its utility appears to b(* the sole guiding 
principle in its (Solution. 

Hr. 11. Prashud mentioned that he had watched 
Dr. flora’s experiments, wliicli wore carried 
out in the laborat4)nt*s of the Zoologieal Survey 
of India, and had made stich suggestioiLs os had 
occurred to him at the time. He added that Dr. 
Hora’s results are faithful rcM’onia of his observa- 
tions and mark a considerable advance on our 
knowledge of the physiology of lespiration of the 
air-breathing tishes of India. Dr. Hora’s sugges- 
tions regarding the mode of origin of the air- 
breathing habit in the tlslies of dilTerent lialdtats 
offer a very promising field for fuiiher w’ork and 
it is hoped that future workei-s will try bi elucidate 
the various factors opca-ating in these habitats 
more precisely. 

Pi-ofessor P. R. Awati enquired if the author 
had done any work on the vascular system of 
the air-breathing fishes so as to correlate the 
structural adaptations witli consequential moditlca- 
tion in the blood supply to the respiratory oi*gnns. 
In reply Dr. .S. Ii. flora refemsd Professor Awaii 
to a number of works already (uiblisbed on the 
vascular supply of these fishes anil added that 
further morpiiological work is, at his suggestion, 
being carried out at Cambridge and Lucknow 
to amplify the author's experimental results. 


Indian Academy of Sciences. 

The Sixth Scientific Meeting of the Indian ' 
Academy of Sciences was held on the 2(>i]i January 
at the Indian Institute of Science, Bangalore. 
Sir C. V. Raman, Kt., F.u.s., N.L., the President of 
the Academy, was in the Chair. 43 scientific 
papers representing various branches of science 
and t:ommiinicfited by sesiemtists from all parts 
of the country were listed for discussion. 

Tlie following papers have been published 
in the 7tli Number of the Proceedings. 

SKCTION A. 

S. Riiaoavantam an'i> a. Vkerabhadra 
Rao : Dialribulum of lulenaitg in the Hotational 
Ifaman Spectra of (taaea . — The relation between 
the apparently iliffeiimt types of intensity dis- 
iTibution in the rotat.ionnl Raman Spectra of 
Liquids and (lases is experimentally followed 
up by compressing N^O and (’(>2 at temperatures; 
below their critical point. The absence of a 
maxinium in the rotation. 1 l w'ing and concentra- 
tion of intimHity in the close neighbourhood of 
the HayliMgh line which ar<^ I'egardod as specially 
characteristic of the liqiiiii state, are now also 
observed in gases, although at. high pressures. 
M. RamanauiIam : Tfw Principal Optical Polari- 
mbiliiicH of the Sapfhaleae Molecale . — A lew 
metbofl of evaluating tlie optic moments of a 
molecule based on a knowledge of the orientation 
of the molecules and the refract ivo indices in 
the crystalline stale, is presented. Tiik late 
A. N. Mkldkum and P. H. Pakikh : SyniheaU 
of Phenylavetic. acids from (laUic acid and its Methyl 
ethers. Tiik late A. X. Mkldkum and P. H. 
Pakikh : Synthesis of m-Hc'mpinir, acid.— A new 
synthesis starting freiii veratne acid is described. 
Azif.vii Am Khan, P. N. Kitkien and K. (\ 
Pandya : The Cotrdensutwn of Aldehydes with 
Malonie acid in the presence of Organic Bases. 
Part If. The Condensation of SalicyUildehyde.-r^-^ 
The effects of a number of organic bases other 
than pyridine and piperidine such as lutidine, 
quinoline, cinchonine, etc., arc quantitatively 
studied. K. VENKATArHALiENOAH : The method 
of finding the dass-namber and the structure of 
the class group of any algebraic fielrl. I. Chowla : 
The representation of a Positive Integer as a Sum 
of Squares of Primes. S. li. MALruKAR : Jiff^ 
of variation on the Transmission of Temperature 
Discontinuity. R. Rahamukti : Linear Ctnnplexea 
related io a Itatinnal Xorm Curve. 

SKCTION B. 

1 1 Aid Raman Bharoava : Contribution to the 
MorfihoJo’jy of Kciipta erect a Linn. B. M. JoilRl : 
Studies in the Family Alisimifeic. //. Sagittaria 
sa’jilli folia I . CoL. 1. Fkoilano dk Meli.o : A 
Contribution to the Study of the Blood Parasites of 
some Indian Birds.— The following parasites of 
Indian birds found in Ooa are described or rocord- 
eil;— (1) HerodUis intermediaa Wagler : a Oiurdia 
abundant- ;)iso in the intestine and which will 
be describiMl later on ; Plasmodium herodladis 
n. sp. ; Ha^nwproteus n. sp. ? ; a Mhrrofilarium, 
(2) (lallinula chloropus L. Plasmodium gallinulce 
n. sp. (3) Machlolophus xanthogehys (Vigors) : 
JIanwproleus machlolophi (Plimmer, 1012). (4) 
Chlorapsis aurifrons davidsoni Baker : Plasmodium 
chloropsidis (Scott, 1025) ; Ltucocylozoon chlorop^ 
aidis n. sp.; a Microfilarium. 8. 8. Patwakdhan : 
On the Structure and Mechanism of the Gastric 
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Mill in Decavoda. II. — A (Vimparative account 
of the (lastric Mill in Bracliyum. --Tlip K^utiric 
mill is essentially typical in all chsor of Krachyura 
examined. S. H. PATWARDifAN : Nematodes from 
the Common WnU-IAsard Heinulnci) liis llavoviriilis 
{Huj.pel). — Examination of the intestines of 
several spec! mens of the common wall-lizard 
Hetnidacfylus Jlaroriridis (Kuppcl) revealed the 

§ resence of two specii's of Nenint43dos: (1) 
'htibun'ia asymmelrirn (Baylis, 1030); and (2) 
Thelandroe hemidariylHS sp. nov. a new species 
of the Renii.-? Thelandros W'edl. 1802. C, Jt. 
llAKIHAHA lYKlI. (i. S. SlDIIAPPA AN'H V. SURKAH- 
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MANYAN : Inveatiyationa on the Hole of Organic 
matter in Plant Nutritimi, Part VI. Effect of 
minute quantities of certain forms of organic matter 
on plant grmrth and reproduction. — Injection of 
minute quantities of ceiiain ori^anic extracts 
intio mature sunflower plants led to not only 
better f^roudh but also {greatly increased flowering 
and sei^lin;;. The best results wera obtained in 
the ease of plants rt'ceivin^ extracts of yeast or 
farmyard manure, ('omparativc* trials with in- 
onranic salts which were fed directly to pot or 
plot cultured French beans or barley did not lead 
to any marked improvement. • 


Heavy Water in Chemistry. 


I N a lucid C'x posit ion before^ t ho Royal 
IriKtitution, Prof. M. Polanyi {Nature^ 135, 
19) point s out that tho nc‘w isotope; of hydro- 
gen is vi(;wc»d so different ly from other isotopes 
that some chemists consider its discovery 
to be possibly the greatest advance in 
chemistry made in this century. In fact 
this st-riictnral isotope; does not behave 
as an isotope^ at all and can be separated 
from tlie normal hydrogen by chemical 
means. In gciieral, compounds of lieavy 
hydrogen (I)) react more slowly than the. 
corresponding ordinary hydrogen (II) (;ora- 
pounds, lieavy water reacting 20 times 
more slowly. Thc'se differences (*annot be; 
sufficiently accounted for as a mass effect. 
The compounds of tho two hydrogens differ 
actually in their energy content, and this 
can be explained according to the Law of 
Uncertainty, a principle of Nature recently 
discovered by Heisenberg. According to 
this, every molecule has a kind of perma- 
nent energy called the ‘'uncertainty 
energy and it (?an be calculated that for 
ordinary w^ator tlie energy is 13,097 cal., 
while for heavy water it is only 9527 cal. 
Thus ordinary water requires a much smaller 
quantity of energy to split it into hydrogen 
and oxygen than does heavy water. This 
permanent energy is greater the tighter 
the bond which holds the atoms in position 
and tho corresponding contrast between 
the two hydrogen Compounds also becomes 
more marked. The consequence is that D 
prefers to exchange places with 11 wherever 
it is more tightly bound, with a resulting 
release of some energy as in 

HF + 1>I HI [1 1)F I 700 C als. 

Such interchange react-ions have been 
the object of numerous studies in rec.ent 
years. According to the relative preference; 
which a compound gives to 1) over H, a 


rather intimate knowledge of the permanent 
energies in tho compounds is obtained. 
Further, this capacity of some compounds 
to accumulate a comparatively higher quota 
of n present in a mixture, can be utilised 
to work out a cheaper method of manu- 
facturing pure 1>... The inteniiange re- 
action can be used" to prepare more compli- 
cated compounds of heavy hydrogim, such 
as It also throw's a - considerable 

light on the nuTbanism of chemical reac- 
tions, such as hydrogenation. Again, it 
may be possible to utilise the lowered reacti- 
vity in synthetic cliemistry as hydrogen 
compounds which ordinarily are readily 
oxidised or otherwise decomposed, — iniglit 
lM?come more stable if IF is replaced by I). 

Heavy isotopes of oHut important 
elements, such as O' , N'"’, and can also 
be macle similarly useful. Thus, the 
hydrolysis of amyl acetate with water 
containing H./)*'* and examination of the 
OH of the resulting ahfohol showed that the 
oxygen in the alcohol does not come from 
the watcM used in the sapuniiication and the 
actual reaction mechanism is 
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It is likely that the greatest stimulus of all 
will be given to the chemistry of living 
matter when such labelled carbon, hydrogen, 
oxygen and nitrogen atoms will become 
more generally available. 


M. A. (1. 
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Industrial Outlook. 

The Industrial Manufacture of Absolute Alcohol — 1. 


By Jean Caiipin, 

J^]ngineer, The Mysore ^ugar Co., Lid., Mandya. 


I T is ^(*11 knoiiv n that absolute alcohol cannot 
be obtained by men? distillation even from 
its very strong aqueous solution although 
the most efficient still-heads are c^inployed, 
the reason for this being that alcohol and 
water form an azeotropic inixiiire which 
behaves like a pure liquid and is more volatile 
than pure alcohol. The constant-boiling 


on a large scale owing to poor yields and 
high cost of the drying agent. The most 
successful industrial methods are based 
on the valuable observations of Sydney 
•Young^ and his collaborators, the data 
obtained by whom are givcm in Table J. 

{Sydney Young discovered that when a 
mixture of equal weights of benzene and 



Fig 

mixture contains about 4 .5 per cent, of water 
(Table I). The usual laboratory methods of 
preparing small quantities of absolute silcxdiol 
by treatment of dilute alcohol with solid 
drying agents like lime, calcium chloride, 
caicium carbide, cedeium metal or potassium 
carbonate are uneconomic when practised 


1 . 

9.5 per cent, alcohol are distilled, a teinary 
azeotropic mix t u w containing alcohol, 
benzene and water is formed, this mixture 
being more volatile and also richer in water 

^ DUiiUatioyi PHnciplea arid Proceaaea, 1022, 
. 170. 
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Table I. 


Boiling Points and Percentage Composition of 
Alcohol, Benzene and Water MiMnres. 
(A'=- Alcohol. B -= Benzene. W Water. ) 



than the alcohol- water mixture. It is 
therefore possible to expel all the waiter from 
95 per cent, alcohol by addin}; to it a suitable 
quantity of benzene and carrying out a 
fractional distillation. Uuring tlie distilla- 
tion, there is a tendency towards formation 
of three fractions, all the water and benzene 
and some alcohol going over in the first two 
fractions, while the third fraction or residue 
consists of anhydrous alcohol. The dist illate 
separates into two layers, the upper layer 
forming roughly 85 per cent , of the total 
volume. The composition of the two layers 
is as given below in Table IT. 

Table TT.- 


Wat-er 1 Bwnzcne Alcohol 


Upper liayor . . 

0.5 

8-1.5 

15.0 

liowop 1 .ayor . , 


1 11.0 

56.4 


With the help of the above introduction 
it will be easy to visualise the large-scale 
plant shown in Fig. 1 , and its operation. 
Hcctified alcohol is conveyed by the pipe 
(2) to the top of the distilling column 
which is heated by a steam coil at the base. 
The binary azc^otropic mixture wdiich is 
formed fills the top of the column and flows 
back into it from the condenser. Benzene 
is now introduced gradually (pipe 1) in order 
to form the ternary mixture until the 
temperature in the middle of the column 
falls by 2-3° in the process. The column 
being thus prepared for dehydration the 
rectified eleohol is now fed continuously into 

Guinot, Chime and Industrie, 1026, 15, 325. 


it. Part of the liquid condensed in cooler 
1) is sent to the separator E whore it separates 
into two layers having the composition shown 
in Ta:ble II. The upper layer which is rich 
in benzene is sent back to the main column A 
in'order to form more of the ternary mixture, 
while the lowt^r layer flows into the subsidiary 
column B where the benzene in it is removed 
as the ternary mixture and transferred to 
column A. The dilute alcohol flowing from 
the base of column B is introduced into the 
rectifying column 0, whort^ it is resolved 
into 95.5 per cent, alcohol which is conveyed 
to the main column A. The water separated 
at the base of the column is thrown out of 
the system. In the main column A itself, 
the dilute alcohol descends from plate to 
plate and parts with its water to benzene 
which carries it away to the top of the 
column. Anhydrous alcohol completely free 
from benzene accumulates in the base of the 
column and is drawn off by a syphon device. 

Some technical details regarding the 
process will not bo out of place in this article, 
in view of the fact that the Mysore Sugar Co., 
Ltd., Mandya, are erecting a plant supplied 
by the French firm who have arrangements 
with the owners of the patent rights, the 
"Usines de Melle”, for manufacture of the 
required plant. The said Arm, viz., “ Ateliers 
Pingris and Mollet-Fontaine h Lille, France” 
have erected sev<‘ral plants in various parts of 
Europe including (hTinany. More than a 
hundred millions <;f gallons of absolute, 
alcohol are being pre.]>ared <‘very year by 
this proec^ss, one particular factory having a 
capacity of 10,01)0 gallons of absolute alcohol 
per day. 

Si»veral modifications of the plant are 
available to operate it t-o produce. (1) liquors 
like arrack and rum for human consumption, 
(2) rectifiiMl spirits, or (3) absolute alcohol. 

The question of the production of industrial 
alcohol for purposes of power-raising has 
rc'ceived considtsrable at.tc‘ntion in reexmt 
years owing fo the enormous quantities of 
molasses available in sugar factories, which, 
unless utilised, threaten to paralyse the sugar 
industry. Considering the low pric.e of the 
molasses and the efficient proc^.sses available 
for manufacture of absolute alcohol, one can 
expect to see a Pow’er-Alcohol industry 
firmly established in India in the near future. 

The author will be pleased to furnish 
additional information on any points of 
obscurity either in the technical or industrial 
aspects presented in this paper. 
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Reviews. 


UNB NOUVEIiLE CONCEraONDE LA LUAnEllE. 
By Louis do Broglie. (Hermann et oio, Paris.) 
Pp. 48. 12 Francs. 

This monograph deals with a new theory 
of light by M. de Broglie. Presenting an 
outline of the theory of the corpuscle of Dirac, 
he has examined the electromagnetic opera- 
tors, the potential and the field attached 
to it. Then he has postulated that the 
plioton exists as a corpuscle of Dirac obeying 
the Wave Equation. He shows thereby 
that the photon is made up of two elementary 

corpuscles with a spin and obeying 

the Bose-Finstein Statistics. A very 
interesting fc^atim? of de Broglie’s ‘demi- 
photoii’ is that its rest mass is not rigorously 
zero (as in his old theory) but is of the 
order 10“^* guis., i.e., times smaller than 
that of the electron. 

N. S. N. 

« « « 

Atomic Theory and the DEscRimoN of 
Nature : Four F-ssays, with an Introductory 
Survey. By Niels Bohr. (Cambridge^ Uni- 
versity Press, 19.SI.) Pp. 119. J*rice 6«. 

We liavci in the book before us a collection 
of four essays by Niels Bohr with an intro- 
ductory survey whi(*h serve,‘« to emphasise 
the unity of thought running through the 
several essays. TIies(; essays app<>ared at 
different times in different journals and 
each served to orient physical thought and 
lead it to fresh conqu(‘St8. The present 
eolleetion thus helps us to have a glimpse 
into the forces which resulted in the extra- 
ordinary developments of (Quantum and 
Wave i\f(*ehaiii(*s. 

The first (>ssay is an elaboration of a 
lecture delivered in .\ugust 1925 before the 
Scandinavian Matlumiatical Congress at 
Copenhagen and stressc^s the Malheinatieal 
methods uscid in tlu* development of Quantum 
Physics. The second is expanded from 
a paper read before th(* Como International 
Congress of Physicists in 1927 and lays 
emphasis on the indeterminacy principle 
and the complementarity of the wave and 
particle pictures. The third was published 
in 1929 as a contribution to a pamphlet 
issued to commemorate the jubilee of Planck's 
doctorate and emphasises fhc subjective 
character of our perceptions and inf(*reDces. 
The fourth article is developed from a lecture 
d^verod before the Scandinavian Meeting 
. Qf Natural Scientists in 1929 and considers 


the relation between the concepts evolved 
from a study of inanimate Nature and those 
necessary to understand the phenomena of 
life. In this last essay Bohr shows that the 
indeterminacy wdiieli crops up wlien extremely 
small-sc^ale atomic phenomena are studied 
may be characteristic of the processes of 
life itself. Bohr has been at the head 
of the younger school of physicists who 
have decided fhat causality has to be 
sacrificed in ord«T to hav(^ a rational descrip- 
tion of Nature and we see in thej.e essays 
a masterly exposition of this viewpoint. 
The articles also give a survey of the develop- 
ment of modern quantum theory wdth a 
keen analysis of the implications of these 
developments. Tlie publishers dc».servc thanks 
for making these c^ssays available to a 

larger public. 

T. S. R. 

* * * 

iNTRODUCITIOxV TO MKCHANIOS AND IIlflAT. 

By Nathaniel IT. Frank, sc.n. (McGraw- 
Hill Book Company, Inc.) Pp. xiv + 889. 
Price 18«. 

The book is an attempt to develop a 

unified treatment of Mechanics, Accoustics 
and Heat'. A logi(*al development starting 
with the ciynamics of a particle, leading uji to 
that of a rigid body and a systc*m of particles 
occupies the first twelve cliapters. The 

treatment is detailed, and includes a study 
of such topics as simple harmonic motion, 
the pendulum, gyroscopic motion, \im\ gravi- 
tational motion, as also the principles 
of 8tati(»s. Vector eoncnpf;s an* freely 
used and ehuneiifary (*aleuluK em])loycd 
wherever needed. Chapter XIII on ITydrosta- 
tics includes a short treatment of* surface, 
tension and Cha])ter XIV on Fluid Dynamics 
a similar short tre^atment of viscosity and flow 
through pipes. A comdse treatnnmt. of 
elasticity in Chapter XV is followed by 
accoustics in ( -haiiter XV I under the suggestive 
title •‘Dynamics of Elasticity". The rest of 
the book, Chapters .XVJT-XXIf are devoted 
to Heat, and deal with heat conduction, the 
thermodynamics and kinetic theory of a gas, 
properties iif real gases and the laws of 
thermodynamics. 

The whole subject -matter is dealt with 
purely on the theoretical side, and no attempt 
has been made to deal wdth or describe the 
experimental side. The treatment is lucid, 
and the book is eminently calculated to give a 
consistent and logical theoretioid grounding 
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in tlic main principles of the subjects 
deaJt with to a pass degree standard. A 
feature is the number of examples worked 
out and the large list of problems given at the 
end of most of the chapters. 

A. V. T. 

* * * 

TOUSTONAL VlBRATFON, ELEMKNTAUY THEORY 
AND Design (\vi.oulations. Dy W. A. 
Tuplin, M.sc. (Chapman & Hall, Ltd., 
London.) Pp. xviii-|-*T20. Price 21s. 

This is a book of very great interest to the 
mechanical engineer who has to deal with 
the design of shafts for the transmission of 
power, whether in automobiles, aeroplanes or 
ships, where power is either coinniunicatcd 
to or absorbed from the shaft periodically 
and the transmitting system is capable of 
torsional vibrations. It is obvious that under 
these conditions dangerous oscillations invol- 
ving high stresses in the materials of the shaft 
may arise leading to breakdown. That a 
whole book should b(* devoted to what may 
appear at first sight a very narrow branc*,h 
of Physics shows the degree of importance) 
which such topics often assume to the 
technician. 

The subject-matter is dealt with in a very 
practical manner both on the tilu^orotical 
side and in its applications. Chapters I, V 
and IX deal with the basic theory of torsional 
vibrations, solutions of numerical equations 
and th<? harmonic analysis of periodic torques 
respectively. The resl of the Chapters J-X. 
take up the problems of free and forced 
vibrations of shafts loaded with single, double 
and multiple masses, in a progressive manner 
with a wc^alth of illustrations and nurncTical 
calculations. Chaiders XI-XTTI deal with the 
critical speeds of such systems, their reso- 
nance under periodic lluctiiations of torque, 
the residting stresses and methods of 
damping sucli systems to avoid dangerous 
stresses being s<‘t up. The rest of the, book 
deals with such special siibjc^cts as geared 
systems, heavy shafts, couplings and impul- 
sive torques. 

A bibliography containing 28 references, 
a two-page index and a table explaining the 
symbols used to designate t he several physical 
quantities involved with the units adopted 
for measuring them, are noticeable filatures. 
The get-up of the book is very good. 

A. V. T. 

* * * 

Theory op Alternating Current Wave 
Forms. By Philip Kemp. (Volume I in 
‘‘Monographs on Electrical Engineering” 
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Series published by H. F. Young.) (Chapman 
& Hall, Limited, 1984.) 1^. ix+218. 

Price 15ff. net. 

The advances in electrical engineering 
within recent years have been so rapid that 
literature on many subjects has lagged 
considerably behind knowledge on these 
subjects and one has to wade through a mass 
of matter scattered in the technical litera- 
ture to get a comprehensive idea of these 
subjects. Therefore the publication of the 
“Series of Monographs on Electrical Engi- 
neering” of which the present book is the 
first volume is very much to be welcomed. 

The book begins with a comprehensive 
treatment of the properties of complex wave- 
forms in which their elTect on impedance, 
resonance conditions, power, power factor, 
form factor, etc., have been clearly explained. 
This is followed by wave and ripple filters, 
polar diagrams, and povrer and energy 
cyclograms. The very interesting subject 
of the effect of iron has been dealt with in a 
separate chapter followed by another chap- 
ter on cyelicfally varying resistances, areas 
and pulsating reactance and capacitance as 
sources of harmonies. Harmonics in poly, 
pliase syst^ems have been t reated in a separate 
chapter, but in view of its extreme practical 
importance one would have liked to see an 
ampler treatment of this subject. The book 
ends with a chapter on the various methods 
of harmonic analysis. No mention has been 
made of transiemts. In vi(?w' of its great 
importance, part icularly in transmission line 
work, the inclusion of a chapter on surges 
w'ould have eonsidc>rably increased the value 
of this book. 

The book should be fH[ually useful to the 
advanced student and the engineer and its 
companion volume on “Alternating Current 
Wave Forms in Practice” by the same 
author, which is in preparation, will be 
looked forward to with interest by the reader 
of the prescuit volume. 

F. N. M. 

* « 

Automatic Protisctton op A.C. Circuits. 
By (i. W. Btubbings. (Chapman & Hall, 
Idd., London.) Pp. 298. Price 15«. 

Kecent practice in the distribution of 
Electricity has been effected through a net- 
vrork of distribution system so that the 
least possible delay occurs in restoring service 
during interruptions and also that almost 
all the consumers have the chances of alter- 
native supply and interruptions are reduced 
to a minimum. Eyen in the high tension 
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transmission line, several stations are being 
tied together to ensure continuity of supply. 
The above procedure has brought in a number 
of interesting problems with regard to the 
protection to be afforded for various distribu- 
tion centres as well as the generating stations 
thus inter-linked with the result that various 
kinds of protective relays have been develop- 
ed and the distribution and station Engineer 
should have a thorough knowledge of these 
relays and their op(*,ration to correctly 
synchronise them so that they function 
accurately to the best advantage of the 
engineer, machinery and the consumer. The 
function of these relays is entiredy dependent 
upon the instrument transformers which are 
the source of supply of energy to those relays 
and tliese transformers are of a special 
nature; and should possess special character- 
istics to be of (‘fficient service. 

In the above book which has been very 
lucidly written the author has made a 
sincere attempt to explain the essential 
points and the characteristics of these trans- 
formers to enable the reader to grasp cor- 
rectly their functions and thereby under- 
stand the functions of the relays connected 
therewith. Even though the book may 
not be titled as a treatise on all tlu? types of 
relays developc'd r(‘cently, it certainly gives 
a fairly good idea of the various types and 
the duties that each apparatus and particu- 
larly the characteristics of eacli kind of 
relay have been brought out very well to 
enable any enginec^r to follow their functions 
and utilise them to his best advantage. The 
explanations have been narrative as well 
as Mathematical just enough to indicate 
their functions and are, f believe, within the 
understanding of an ordinary engineer. 

M.H. 

* « * 

Clinical and Patiioi-ogioal Appi..ica- 
TiONS OP Spectkum Anai.ysis. With Notes 
on Spectrography in Chemistry and Minera- 
lo^, and Tables for Qualitative Analysis ; 
being the Authorised Translation of Part 1 1 
of IHe Chmische Emi88mut82)e]ciralanalys€, 
by Dr. Walthcr Gerlach and Dr. Werner 
Gcrlach. Translated by Joyce llilger 
Twyman. (145 pp. Royal 8vo., 52 Illustra- 
tions, bound in cloth boards. January 1935.) 
14s. M. nett. 15s. post free. 

Messrs. Adam Hilger, Ltd., in pursuance 
of their dual rdle as producers of spectro- 
graphic apparatus and disseminators of 
spectro-analytieial information, have added 
to the series of text-books that they publish. 


a translation of Part II of Die Chemische 
Kmi88ion88pektralanaly8e by Walthor and 
Werner Gerlach. The authors form a eom- 
binaiion especially suitable to the work 
covered by llie book, the one an eminent 
physicrist who of late years has devoted in- 
tensive study to spectru-clicmical analysis, 
the other a professor of pathological anatomy. 
TogeUier they have a])plied to the diffieult- 
problems of pathology, the powerful means 
of attaek provided by spiMdrography. J^iich 
diverse subjects are t reaic?d as the distribu- 
tion of metals in the body with particular 
reference to therapeutic uses of lieavy 
metals ; the deposit of metals on ilesh or 
clothing by electric disclisirge (as in electro- 
cution) and the analysis of bullets, and the 
traces of metals left by bullets throughout 
the various portions of tlie patli of a bullet 
wound. The apidication of spectroscopy 
of s])eeial ehcmiieal problems is also discussed. 
Not the least valuahle section of the book 
consists of tables in which arc given not 
only the most sensitive spectrum lines for 
the determination of various metals, but 
also lines of otlier metals with which they 
might be confused in the analysis of given 
substances, anfl guidance as to the avoidance 
of such diffuuiltics. Tlie tc'diniciuc of spcctro- 
chemical analysis has c*xtend(^d into many 
branches of tc<*hnology in the* last fi‘W' years, 
and this account of its use in a com]iara- 
tively fresh Held prouiist^s great help in 
some dilliciilt problems of patliology, and 
clinical and forensic medicine. 


An Introduction to Inorganic Chemistry. 
By Satya Prakasli, d.sc., Lc'cturer in Chemis- 
try, Cniversity of Allaliabad. (Kala Press, 
Allahabad.) Pp. 478. Price Us. (5. 

This book is meant to cover the syllabus 
in ‘ Inorganic Chemistry ‘ for the B.Sc. 
degree of Indian Universities and to be read 
ill couj unction witli a text-book for the 
Intermod iato ela ss«‘s . 

While one very much appreciates the 
references to the mineral rc^sources and 
industries of this country, tlie elaborate 
and Bometiiues unimportant details of out- 
put of ores, cost, etc., seem to be su].)erfluouB 
in a text-book of this kind. 

The summaries in the form of comparative 
statements at the end of every chapter, 
indicating the methods of preparation of 
different compounds arc a special feature. 

Manufacturing processes of a nutnbcT of 
important compounds have not been dealt 
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with in any detail : the methods of manu- 
facture of substances like Sodium carbonate, 
Sodium hydroxide, Ammonia, Sulphuric acid 
(contact process) have been disposed of in a 
few sentences. 

While the modern trend both in teaching 
and writing of text-books aims at co-ordinat- 
ing inorganic and theoretical chemistry, it is 
surprising to tind the author deliberately 
excluding all physical chemistry. The 
physico-chemical principles involved in 
technical reactions, c.g,, the synthesis of 
Ammonia, the manufacture of Nitric acid 
from air, have not been explain(‘d. The 
ionic theory, the law of mass action, and Le 
Chatelier's princi])les as a])])1ied to inorganic 
reactions find no mention. One looks in 
vain for at least a passing reference to topics 
like corrosion, passivity, Werner’s view on 
co-ordination compounds and theories of 
catalysis w'hich have always found a place 
in standard books on Inorganic Chemistry. 

The method of presentation of facts is not 
satisfactory. Tlu? printing and get-up of 
the volume leave much to bo desired. Typo- 
graphical errors abound. Very few diagrams 
are given and these are poorly drawn. 

As one who has been teacdiing the R.fte. 
classes for s(‘veral years the reviewer feels 
that there is not much to commend in the 
book. 

M. Serhaiyengar. 


The Chemistry op Petroleitm Deriva- 
tives. Ry (^arleton Rllis. ('riie. Chemical 
Catalogue Company, New York.) Friee .v 18, 
The author begins in the introduction by 
saying “World production of petroleum is 
approaching a quarter of a billion tons 
annually but, with new deposits constantly 
being found — ^indicative of the widespread 
distribution of oil throughout the land and 
under the sea— the appreliensions of a decade 
ago that the supply of this essential raw 
material would soon be exliaiisted no longer 
obtain.” Again some exponents of petro- 
leum technology have expressed the opinion 
that the large number of hydro<?arbons 
Xiresent in the petroleum oil-wells in almost 
inexhaustible quantity should lead to in- 
dustries to yield new snbstancies which 
should compare favourably in their variety 
and utility to civilisation with tlic numerous 
useful products obtained from coal tar. The 
realisation of this dream has been hindered, 
as the autlior says, from a signiheant differ- 
ence between the two groups of hydrocarbons, 
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from coal tar and from crude petroleum, in 
that the chemical individuals of the former 
are comparatively easily separable, from 
one another : wdioreas, the hydrocarbons 
present in petroleum oil are, in the main, 
indifferent to the usual conversion reagents, 
besides there is tlie possibility of an aliphatic 
hydrocarbon of one definite composition 
existing in an extraordinarily largo number 
of isomeric forms rendering the task of in- 
dividual separation immensely diflicult. It 
can b(^. cited as an illustration that a hydro- 
carbon containing 20 (*.arbon atoms can 
exist in as many as .3395904 isomeric forms 
including stereo-isomers. 

Although as the result of the impetus 
received from the researches of some veteran 
workers in this field, greatly imxirovod 
refining proeeduros and efncumt methods 
for the isolation of individuals have been 
discovered and ])rogress towards ‘quantity 
preparation’ of pure comxmunds rendered 
rapid, it has not been possible yet to make 
the choinUtry of petroleum as useful, scienti- 
lically and industrially, as could be desired 
conmiensiirate with the vastness of deposit. 
TFappily, howeviT, fiast few years have 
witnessed the aceuniulation of a vast amount 
of researeh materials on this subject and 
an enormous growth in the number of in- 
vestigators in this field. 

This present volume covers .1 ,285 pages 
and tlie subject-matter has been grouped 
in 50 diiTerent well-arranged chapters includ- 
ing most up-to-date informations about 
petroleum technology and an elaborate treat- 
ment of the chemistry and utility of the 
derivativ<‘B of ])etrolonm an<i a very useful 
author and subject index. Every effort 
has ^>een made* by the author to give refer- 
ences to most published material including 
the large amount of patent literature both 
of scientitu} and industrial interest. The 
book besides furnishing the reader with a 
fund of information bearing both on the 
industrial an<l the siucmtific aspect of the 
subject will, it is exfiected, greatly stimulate 
thought for further research, thus eminently 
fulfilling the high purpose of the author. 

Carleton Ellis, one of the greatest authori- 
ties on this subject and in whose laboratory 
work of far-reaching importance on petroleum 
has been in progress for some years, took 
up the task of collecting and collating the 
widely diffused literature on tliis problem 
including the results obtained in his own 
laboratory, and by presenting this volume 
has rendered yeomsm to scientific 
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workoTB in general and tliose interested in 
petroleum research in particular. 

P. C. Quha. 

* * * 

Kep(»rt of the Fuel Keseakctt Board 
FOR THE Year ending 31st March 1931. 
(Publisheil by \\. M. Stationery Office, 
November 1934.) Pp. vii+178. Price 3«. net. 

The above is a valuable document present- 
ing a detailed account of Die progress made 
by the Fuel llescarch Board in probhmis 
relating to the combustion of raw coal or 
its conversion into other fonns of fuel. 

The first section of the report relates to 
a survey of the coal resources of tlui country. 
The information obtained by the survey lias 
been very valuable and has enabled colliery 
authorities to make modifications of working 
which increase the efficiency of the jiits or 
improve the quality of coal as marketed. 

The re])ort then draws attention to the 
increased demand for small coal of which 
over 77 million tons are being annually 
cleaned by eitlier washing or dry processc*s. 
Small coal has gained in popularity and is 
finding extensive use not only for ilomestic 
purposes but also in industries. 

Carbonisation of coal is now being investi- 
gated on works scale at the Fuel Besearch 
Station. Besearches on Die extraction of 
motor s])irit and fuel oils from coal arin also 
in active ]u*ogress. The lighter fractions of 
tar tog(?th(?r with the spirit ‘scrubbed' from 
gas produced by carbonisation iirovide an 
excellent motor spirit of which 40 million 
gallons are being produced annually in Great 
Britain. The motor siiirit has alreaily been 
tried by the Boyal Air Force with very 
satisfactory results. Large quantities of 
the fuel off Jiave also been taken up by the 
Boyal Navy. Tn addition to the above, 
the possibilities of obtaining mineral oil 
from tar is also being investigated, a process 
of hydrogenation at high pressure (upto 100 
atmos.) and temperature (upto li50° C.) being 
tried. Some new problems have arisiui in 
the direct hydrogenation of coal and a syste- 
matic study of the inlluence of inorganic 
constituents of coal on the rate of hydrogena- 
tion is in progress and is expected to yield 
useful results. Eesearches arc also in 
progress to determine the efficiency of 
burning pulverised coal in boilers with small 
combustion spaces. Three new types of 
fuel burners have been devised. One of 
these, the ^ Grid ’ burner is already being 
manufactured by one commerci^ firm. 
Another prominent line of enq,uiry is the 


manufacture of motor spirit from rubber. 
Under favourable conditions of temperature 
and pressure, rubber is readily amenable to 
hydrogenation and a yield of motor spirit 
eorn^STionding to about 50 p(?r cent, of the 
w'cight of the original rubber is obtained. 
Under other conditions a pale yellow viscous 
oil can also be obtained. If rubber can bo 
obtained at a low pric^e, it should be iiossible 
to manufacture motor spirit and lubricating 
oil out of it with comparative ease. 

The above report is an interesting instance 
to show how organised co-operative research 
on a large scale can yield highly fruitful 
results. India has also a supply of coal 
as also an area under rubber which could 
be greatly increased if more use could bo 
found for that product. Tn view of the 
importance of liquid fuel in the industrial 
advancement of tli(» country, it is hoped 
that the above report will engage Die atten- 
tion of the Central (iovi*rninent and wdll 
eventually lead to the inauguration of an 
organised seheune of research that will yield 
useful results in the near future. 

* * * 

liANOLiN Bust Preventers. Second 
Edition. By C. Jakeman. Engineering Re- 
search Special Report No. 12. Pp. iv + 20. 
Department of Scientific and industrial 
Besearch. (IT. M. Stationery Office, London.) 
Price fid. net . 

The second edition of this interesting 
report is a valuable contribution to the prob- 
lem of the rust prevention of steel plant 
and machinery during storage. The tests 
which extended over a period of live years 
have bi‘en carried out under a variety of 
exacting conditions, so that the encouraging 
results reported with the Lanolin composi- 
tions recommended, may be accepted with 
confidence. Benzene has been found to be the 
best solvent for lanolin and to deposit the 
best protective coating. Oil soluble dyes 
are reeommeiuhHl for incorporation with 
lanolin compositions so that one can easily 
spot the parts not coated. 

In spite of the excellent results obtained 
with lanolin and its superiority over other 
classes of reputed rust preventers, it is 
admitted that it does not provide, a '*univer- 
sal panacea” for corrosion. Occasional 
failures have occurred and no explanation 
can be offered in the present stage of in- 
vestigation. It is significant that such 
failures have been recorded wdth coatings 
on hardened steel and it may be worthwhile to 
investigate the protective capacity of lanolin 
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compositions in relation to tlic composition 
of steel under test. 

The n?port gives practical details of pre- 
paring lanolin compositions, preparation of 
surfaces for their application and describes 
methods of successful application to ensure 
unifomiity of protective coating. This 
highly useful pamphlet will be gratefully 
welcomed by those interested in the pro- 
tection of steel plant and machinery. 

M. 8. 

« * « 

Everyday Botany. By L. J. E. Brimblc, 
n.sc. (bond, and Beading). (Macmillan & Co., 
Ltd.) Pp. 589. Price 7s. 6d. 

The book is intended primarily for the use 
of pupils studying for the School Certificate 
and Matriculation examinations and also 
as an introduction to the subject for students, 
who wish to take up later on Medicine, 
Phannacy, Forestry, Ilorticulture and Agri- 
culture. 

There are chapters covering practically 
all the aspects of Botany, namely, morpho- 
logy, histology, ])hy8»ology, ecology, evolu- 
tion, lieredity and classification of plants. 
The book is written in easy and readable 
style and profusely and well illustrated. 
Practical exercises are given at the end of 
each chapter, wdiicli greatly add to the value 
of the book. 

The author, in this book, has attempted 
to treat Botany by dealing with the applica- 
tions of plants in daily life, while at the same 
time giving a general account of the subject 
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'to meet the requirements of the examinations. 
The structure and functions of the several 
parts of plants are dealt with and at every 
stage* the practical applications of these in 
every-day life are referred to their and there. 
The treatment of the book is quite logical 
on the whole. But the author has taken up 
too wide a field by attempting to give 
information regarding the utilitarian side of 
all aspects of plant life with the result that 
he is forced to be very cursory (evidently 
owing to lack of space) in his treatment of 
practically every aspect of the subject, both 
academical and utilitarian. As a result only 
brief references to structures and functions 
of the several parts of plants are given with- 
out any attempt at a detailed explanation 
of them. The same defect is seen while the 
author was dealing with the several applica- 
tions also of plant life. The pupils will, 
therefore, get only a very superficial idea of 
all these aspects. We are afraid that a 
pupil trying to obtain a knowledge of Botany 
with the aid of this book alone will not got a 
proper grounding in the subject. If he 
has a general elementary know'ledge of the 
subject already from class teaching or from 
some other text-book, then he will find 
the book very useful for supplementary 
reading. 

The book, however, will be found very 
useful to teachers, who will lind in it plenty 
of suggestions regarding the applied sides 
of Botany, which they could with profit 
incorporate in their class teaching. 


Forthcoming Events. 

Electrical Engineering Society, Bangalore. 

{The Meetmgs will be held at the Indian Institute of Science at 3 p.m.) 

March Cth. “ Eoonomical I)c8i,<n of Trans- March 13th. “Recent Trends in Insulator 
formers.” By Mr. M. V. Keshava Rao, Manufacture.” By Mr. N. V. Kaghunath, 

B.A., R.r.., Assoc.Amcr.i.E.E. 
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Nutrition Research in India. 

rpjIM (‘oiitributiouH of .Hajor-OtmTal Sir 
U. McCiirriRoii to oiir knowU*(lfi:f‘ of 
nutrition in India form an improsMivo n^cord 
of ;rrc‘at scdcmtilic* and [iractical value*, and 
liis nd ir(*nu*nt from sorvico about the socond 
of hiBt monlli has d(?privod this country 
of a d<*votiMl scientist- whose se^ltless labours 
have won for him not only public, reco^ition 
but the p(*r8onal c»ste<*m (»f all who Jiave come 
into contact witli him. Ifis researches on the 
thyroid jirland in health and disease opened 
a new and fruitful Held of empiiry into the 
science of nutrition and it is perhaps with this 
branch of knowh'd^e that Sir Itoberl M(d Pri- 
sons name will cliiefly be remembered by 
post<‘rity. lie is probably the first medical 
officer wIh) formulated a synthetic concep- 
tion of the elTects of faulty food on animal 
organs and tissues in relation to the endo- 
criue refrulations of metabolism. As early 
as .1019, In* observ(*d that faulty nutrition 
led to the dcj^eiuTation of tin* cellular acti- 
vities of the ^a.stro-iiitestinal tract and a 
general lowering? of the dij;estiv(* capacity, 
which, besides diminishin;; the economic 
enieienc.y of man, exposed him to the insi- 
dious at t arks of disease. This is undoubt edly 
a si^niticant contribution to our knowledge 
of the role of nutrition in preventive medi- 
cine. In fact the latest investigations whicdi 
have built up our knowledge of nutrition 
are detailed amplifications of t In* facts empha- 
sised by Sir Hobc*rt Mcf'arrison in his Studies 
in Defieicney DiseaHvs ]mbUshed in 1921 ; 
and Ids oth(*r works such as The Life Line 
»f Thyroid (Hand and The Thyroid Qland in 
Health and Disease form an illuminating 
chapter in the history of medical research 
in India. 

The nuMlical profession and even the com- 
mon peoph* recognis(*d from the earliest 
times the close relationship between food 
and di8(*ase, and nuincnius aphorisms on the 
subject testify to the* general experience of 
such intimacy between diet and health. 
Hut the science of .Dhdetics which is com- 
paratively new', is the outcome of the co- 
oiierative kibours of physiologists, bio- 
chemists and medical men, and presents 
problems of vital importance to econo- 
mists and ailniinistrators. For instance, the 
question of feeding a heterogeneous popula- 
tion in a count ry like India must necessarily 
involve detailed investigations of complex 
issues of an economic and agricultural 
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cljamctor, and m our inrormation on the 
actual rcquiroiucnls and standard of national 
diet is nnulered more d<>flnite and accurate 
by the progress of research, then it is obvious 
that such knoAvledge is bound to influence 
agricultural policies. The diet of a pwple 
affects their welfare no less than it defer- 
mines tin* character of tludr agriculture, in 
India the choice of food is limited by reli- 
gious dogmas, and wliere the ideal of a 
large section of the i)eople is lo suppress the 
cravings of the ll(‘sh as a necessary prepara- 
tion for the attainment of eternal bliss, 
considerations of the energj’^ value of dilTerent 
class(*s of foofl and the ade((i]ate supply of 
this energy for the maintc^nance of national 
well-being and economic? efficiency, are 
subordinated to religious injumdions. Apart 
from orthodox simtimc^it, climatic condi- 
tions probably exc^reise an equally great intlu- 
ence on the choice of food by the people, but, 
generally sjM'aking, then* can hardly be any 
choice* among tin* jioorer class of tlie Jndhm 
pcqndation. In a tropical cliinatt* the resist- 
ance capacity of the p<*opU‘ is always poor. 
This is due mainly to insufficiency of 
food or to wrong selections, and accounts for 
the prevaleiK'c of certain wc‘ll-known diseases 
w'liich assume an epidemic form whenever 
famine and drought fall iipoii the land. 

The problem of food has a deeper signi- 
ficance for Indians than perhaps for any 
other nation, 'riie peo])lc‘ inhabiting cer- 
tain provinces have been declared unlit for 
military service and the ultimate eause of 
the al]eg(*d incaj>acity is as much due to 
diet as to the meaningless social customs 
prevalent among them. The progress of 
foreign education in India is creating an 
increasingly large community of cnlturc?d 
people wdiose food, dress and general habits 
of life diffiT from fhose ot their grjind- 
parents and of their I(?ss favoured country- 
men. The general impression is that the 
cultured Indian is less hardy, and therefore 
prone to certain tyjH*s of maladies. In the 
Pre-Ilritish days there was intensive indi- 
genous educd>tion in India, but. there is no 
record to show' that learning undermined the 
physical efficic*ncy of ev(*n the most cul- 
tured among the Pandits and their disciples. 
The* introduction of a foreign system of 
education differing from the cultural tradi- 
tions of the peo])]e must upset the mental and 
constitutional make-up of its reeipiemts and 
the n^aetion is expressed in diminished 
functional efllcicmcy and capacity for 
resistance. Severe strain and anxious 


suspense attend modern educational 
methods w'hicli, wdiile attempting to enrich 
the mind, generally succeed in undermining 
the physic'^al vitality of the younger genera- 
tion. Wo havc^ not so far devised any means of 
combating the evil. The- remedy docs not 
lie so much in encouraging games and sports 
as in the provision of a w'ell-balaneo<l diet 
for students in onl(*r a-deqiiately to equip 
them to cope w'ith the undue mental exertion 
which tlu*y put forth for im*ding satis- 
factorily the uneonscionable standards of 
public examinations. At present the medicid 
ii]spe(*tion of school ]>upil8 and college 
students is eone(*rnefl more with the detec- 
tion of dis(*aHes from which they suffer, 
than in the investigation of the ea\ises 
wliieh produce them. This is not all. A 
very large* body of ministiTial otliw^rs and 
offi«*ials is «*ngaged in carrying on the seden- 
tary work of governm(*nt offices, banks and 
business lirms, and they, like the students, 
sillier equally from detieiency of diet. The 
poor(*r clasK(*K have no c'hoiee, and ge*nerally 
their food is as bad as bad can be?. The 
problem! of fe»e*ding India is extre*me»ly com- 
pliealeMl, anel Sir H. ’Me'C'arrison's researe^hes 
de*al with eine aspect, of it. We? still ri?quire 
an authoritative body of sciemtitic knowie*dge 
ot the physio]e)gic*al value of the differemt 
kinds of food consnmcMl by the Indian 
pt*ople in relation to th<*ir ocfcupations, 
levels e>f income*, the*, climatic emnditions 
anel the ge*n(*ral habits and physical consti- 
tution of the indigenous peipiilation. 

In his fare^well adelre*ss whiedi lie? gave at 
Coonoor on 18th ]\Iarc.*h, Sir II. M(?Carrison 
pointed out that in his laboratories he kept 
1,000 stock rats from which, during the last 
four years, eiisease was practically excluded 
by e^.are*ful attention to three environmental 
conditions, ek*anline*ss, (?omfort and food. 
Race horses and prize dogs are tended with 
greater love and care tiian perhaps even 
Sir Met-arrison’s rats. Rut is there any 
district where 100 school-going pupils 
a fraction of the ch^^anliness, comfort "and 
lK?rfect food whicli/aro bc?stowed on animals t 
Thci tendency cil; modem edmpetitive civili- 
zation is Vjiat man will sacriiice everything 
for the gratification of his vanity, and wiU 
almost completely ignore what will promote 
the h^?alth and efficiency of human stock, 
It sec^(*ms to us that the warning given by 
Sir J,^'. McCarrison, “The child is made up 
of what he cats” is a prophetic utterimce/ 
for .'the nation that neglects its children 
paves the way for- sotf-extinction. 
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The main problem of the masses of Indian 
population is what foods they have to buy 
in order to obtain the greatc^st possible 
nutritive value out of a given amount of 
money each week. We have a vast body 
of can^fully tested information regarding tfie 
nutritive value of the various types of food as 
well as their physiological value, and tiie 
experimental researches of scientists have 
established standards of nutrition. But the 
great majority of the people idthcr on 
account of ignorance or of eexmornic rc^sisons 
arc unable to work these standards into 
their daily meals. Thus the welfare of the 
nation which depends basically on how its 
people eat becomes a matter of chance, 
instead of being part of a definite ecionomie 
and social policy of Oovernmont. The food 
requirements of a nation must necessarily 
le.a<l to the carefully planned adjustment 
of agriculture, but unfortiinaticly agricultural 
policy in India is not correlated wifli tlie 
science of nutrition. Obviously all these 
elements constitute a singh* great suiminis* 
trative problem and what the people want 
is a plan which is complete, simple and flexi- 
ble enough to suit different levels of income. 
A plan such as we contt^mplate involves the 
necessary adjuslimuit of production to con- 
sumption by fainili(‘s in the honn* whh'h is 
the part that ineaiis most for the social welfare 
and the. economic ellieieiicy of the working 
classes. 'Plie cultivator therefore, lias to 
produce the right kinds and the appropriate 
qiiantitios of food. On the other liand the 
consumers must have a delinite knowledge 
of tlie facts about the diet in relation to 
health, t he standards of food mitrit ion and the 
fundamental princi])le8 guiding the selection 
of a diet that ])roiiiotes health and safeguards 
against diseasiis. Kvery iiulividual is en- 
titled to have an optiiuiim diet tliougli not 
to a DukiMlom. We are thus confronted 
with the problem of f lie need and possibility 
of building up a physically better, healthier 
and more vigorous iiopulatioii in India by 
moans of better nutrition, 'riie first step 
in the solution of this question is tins consi- 
deration of costs, and we liave therefore to 
prepare dietetic ])at.t(^rns at different levels 
of nutritive content and cost. What we 
really want is clear and usabhi statements 
of the foods to buy and the quantities needed 
for every class of iicople suited to their 
incomes. The scientists have to deal not 
with the food which an ample purse can 
buy, but with that for which people have 
to rako and scrape and count every pio they 


spend and then do not have enough to go 
around. 

The common practice in India is to cook 
food containing strong organic acids and 
alkaloids in vessels made of brass, copper, bell- 
metal, iron, tin and aluminium at very high 
temperatures, and cooked food is also stored 
in these metallic^ vessels for very long periods 
of time. The Biochemistry Department of 
the Indian Institute of Science has been 
conducting a series of interesting experi- 
ments on the effects of food cooked in the 
various kinds of metallic vessels on the 
general health and biological efficiency of 
rats, and the results that have so far been 
obtained tend to establish that foods cooked 
in earthen pots promote and preserve the 
health of rats, while those fed on food pre- 
pared in metallic*, vessels devc^lop a predis- 
position to ill-health and firemature semility. 
These researches are of the greatest signi- 
ffcance to the gcmeral public and one of the 
rc^asons for the poor physiciuc of the richer 
and the middle classes of Indian population 
may Im) thc^ slow and insidious contamina- 
tion of food by metals. The*, prc^jiidico in 
favour of metallic vessels is too de(q)-roote(l 
to 1)0 removed by seientitic, resc^arclies, and 
further, this prcjblern is so intimatc*ly con- 
ncictcd with important nu'tal indiistric^s, that 
suddem discHint inuance of all nic*ta11ic utensils 
on a wide sc'alet is hound to produce economic 
disloc'aiion, unU*ss some oilier lucrative and 
chc*ap industry can he* subsliituted in their 
place. 

It may be t hat nobody in India actually 
starves in Ihc^ broarl sc*nse of the term, but 
many Indians live and must live on diets 
that are an outrage to the known needs of 
the human organism. The very fact tliat 
this basic, thing, — adc*quat e and proper food, — 
is not now within the rc?ach of a large section 
of our people is a reproach to our social and 
economic oiganisatioii. Nutrition exports 
have to devise a ciietetic plan for poor 
pcMiple wiiicdi would enable them to secure 
the full nutritive value out of the foods 
wiiieh tliey can buy, and wiiich will keep 
them in 1ic*alth and reasonable comfort. 
Btarting with sucdi a plan, it would be easy 
to frame. oth(*r patterns suitable to the 
diffc^rent social strata with varying incomes ; 
but tlic fundamental point is that social 
justice and commonsense emphasise that 
every individual is entitled to work, to earn 
his wages and to eat in order that he might 
have the strength to gain his bread on the 
morrow. The case of the school-children 
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and college students is perplexing. We 
have no reliable information in regard to the, 
influence of the mental strain and worries 
on their physical constitution nor do we 
possess any on the adequacy or otherwise 
of the food they consume. The general 
complaint that University education tends 
to lower the physique of the Indian graduates 
and that a highly educated person has a 
diminished capacity of resistance presents an 
important problem for investigation. An- 
other equally important question for enquiry 
is why certain races in India arc considered 
unfit for military service. In cases of 
emergency the State ought to be able to 
mobilise the whole man-power of the country 
for defence, and in times of peace, every 
person must have sufficient stren^h to pro- 
tect the honour of his family and his property. 
Faulty food and tlie insufficient supply 
of perfect food must account, at least partly, 
for the poor vitality and physical strength 
of this particular group of people. If the 
whole nation is to be fit and vigorous, then 
it is clear that food is the starting point. 

The question of feeding India for national 
efficiency is sufficiently important to warrant 
the creation of certain new departments such 
as the Bureau of Food Fconomics and the 
Agricultural Adjustment Board which would 
have to work in closer collaboration with the 
Nutrition Ecsearch Laboratories at Coonoor 
and with the Provincial Agricultural Depart- 
ments. The first step is to work out a set of 
figures showing the amount of land that w'ould 
have to be devoted to various food crops for 
each of the different dietary plants, assuming 
that they will be universally used by the 
Indian population. These figures will na- 
turally include not only crops used directly 
for human food but also crops necessary to 
feed the required dairy and work animals. 
A close relationship has thus to be cstablisluMl 


botw^oen dietary habits and agricultural 
practice. 

Education must go hand in hand with the 
spread of sound knowledge of diet so as to 
ensure that every poor family in India 
acquires enough information to make a 
correct selection of food and improve food 
habits. For this purpose the vernacular 
newspapers and magazines should constantly 
emphasise the importance of perfect diet 
and its relation to national efficiency ; 
perhaps the radio will be of immense service 
in improving Indian dietary as a whole. 
In their eagerness to be well and to be at 
their best, people will readily accept mis- 
leading information and one of the chief 
concerns of the new departments suggested, 
will be the raising of the dietary standards 
as one of effective propaganda. It is made 
the easier by the fact that good diet or c'.ven 
optimum diet is not out of line with the 
average Indian food habits, even though 
the emphasis may be diiferent. in India, 
the food of the poor man has to be investi- 
gated as carefully as milk has been investi- 
gated, and this new work has to define 
accurately the needs of thi» i)oor for various 
food elements, determine thedr functions and 
uses in the body, and perhaps discover, if 
possible, new elements. T\m is the only w'ay 
in which w^e can plan diets intelligently, 
weighing both economic and nutritive values. 
The dilTerenoxj between the. diet of the poor 
man and of the rich man may after all be 
one of cost, but s..ientifically there is a unity 
of interest, vh,, the need for well-being. 
This seems to be the cardinal tTiitli of the 
body of man as well as of the society of men. 
The wise managemtmt of a family may be 
an individuars concern, but the mainte- 
nance of the national well-being is absolutely 
the task of government. 


Research on Bananas. 


the instance of the Government of 
Madras a scheme for the improvement 
of the Banana has bcon sanctioned by the 
Imperial Council' of Agricnltnral Besoarch, 
Delhi, at a cost of Bs. 74,000, spread over 
6 yean, in the first instance. 

The Banana Besearch Station will be 
located at Coimbatore where considerable 
preliminary work has been done. 

The problems of jitvesti^tioii yill be the 


survey and classification of varieties, study 
of the keeping qnality of the fruit, stand- 
ardisation of the best methods of cultivation, 
condnoting of mannrial experiments both 
for quality and quantity, selection of pnre 
lines involving now and desirable types, 
methods of transport, study of tho banana 
diseases and their control, preparation of 
banana products like flour, ‘‘flg”, jfun, 
preserve, eto. 
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A Note on Blaise Pascal (1623-1662). 

A Forerunner of Leibnitz and Newton in the Discovery of the Calculus. 
By D. Porroli, S.J., d.bc. 


P 1628 the Jesuit Mersenne propounded a 
question to Mathematicians, i.e., the 
finding of the area of the cycloid. The 
problem was the object of protracted 
researches on the part of many Mathemati- 
cians. Towards the middle of the century 
Blaise Pascal^ already famous for his physical 
discoveries, set himself the task of combating 
atheists. One day, as his niece Marguerite 
Pdrier tells us, he suffered from a violent 
toothache. To find relief from physical 
pain he concentrated his attention on Fr. 
Mersenne’s problem, lie solved it, and 
incidentally found the. Tnfinitesiinal Calculus. 

He pondered long over his discoveries, 
and in June 16.^8, in a letter addressed to 
all geometers of repute, umlor the noni de 
plume Amos Dettonville, lie asked them to 
(a) find the area of a segment of a cycloid, 
(h) its C.O., (c) the volume of the solids it 
generates in revolving round its a?cis and 
round its bas(‘, (d) (beir centres of gravity, 
as well as the centres of gravity of the halves 
of the said vulunu^s siipposeil to be intersect 4 mI 
by a plane through their axis. 

Later on he discovered that- th(‘ problems 
had been solved by Roberval. lie withdrew 
them, and decided that a competition should 
be held only on tlie problems under (d). 
However, in his ''Jlisloire de la Ronlelk'" 
and in liis *'Bccit de V vxnmen et du jugemeni 
des evtUs enroyes pour le prix'* he forgets 
that Amos Dettonville (i.c., himself) had 
propounded also the problems under («), 
(b) and (c), thus occasioning long misunder- 
standings with his rivals. He wrote then 
that he had found for himself ''methods 
for determining tlie size and centres of gravity 
of solids, of plane and curved surfaces, and 
of curved lim's which he believed would 
apply almost to everything”. 

In a letter to M. de Sluse x)f December 
1658 Pascal again speaks at some length of 
“the wonders of the new analysis, ” of which 
he formulated some principles, though he 
did not endow it with proper symbols. 
However, the mathematical thought of the 
times was definitely turning towards the 
“new analysis”. Archimedes’ "'Method of 
Exhaustions** was well known, and so was 
Cavalieri’s "Method of Indivisibles** as can 
be seen in the works of Napier, in Fermat, 
in Wallis md others. According to Chevalier, 


Pascal’s most recent biographer, he was the 
first to determine the sum to infinity of a 
series of infinitely small quantities, though, 
according to other historians, the priority 
must be given to others. Tn the “ Traite des 
sinus du quart du cerclc** Pascal deals with 
the so-called "ehararkristic triangle**, which 
is a trilinear figure “infinitesimally small”, 
contained between two straight lines at 
right angles to each other, and an arc of a 
circle, limited by them. 

Now Leibnitz owns that he arrived* at 
the idea of a differential in studying the 
“characteristic triangle”. Also the formulae 
of the ralciiliis are discernible in the annota- 
tions made by Leibnitz to Pascal’s work. 

We are all acquainted with Pascal’s 
Arithmeiival Triangle. 

1 

1 1 

I 2 1 

I .3 .3 I 

1 4 6 4 1 

1 5 10 10 5 1 etc. 

Perhaps th*» inventor was not Pascal, but 
Tartaglia. At any rat(s Pascal drew from 
the. triangle the di^termination of numerical 
orders, tin* calculation of comhinatioris and 
permutations, the beginnings of the theory 
of probabiliUes, the co-efficients of Newton’s 
binomial theorem, the first principles of 
siaiistleal science, and tlie Potestalum 
numericarum t<iimvia*\ It was from this 
that he set out the main rules of integration. 

Thus the formula 



is enunciated by Pascal as follows: “The 
sum of t he same xiowers of a certain number 
of lines is to the iiow'or immediately above 
the highest of them as the unit is to the 
index of this same power” — i.e., in modern 

notatini!, 

X 

i ae^dae _ 1 

From this ho could easily estimate parabolic 
areas. In fact, to ohoose a simple example ; 
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Pascal’s method is more elaborate. 


In estimating the area contained between 
the axis of x, the ordinate parallel to Oy^ 
when X = 1 and the curve y = »", he divides 
the abscissa into n equal intervals between 
0 and 1, and he obtains a series of rectangles, 

whose horizontal sides are all equal to ^ , and 


whose vertical sides are 




The sum of the rectangular areas is 


1 

n 


{ a )■ ay 

l*+2‘'+ f-«* 

“ n* 




6 


When n is extremely large this is practically 
equal to It is rigorously equal to ^ foV 

n = oo. 

Pascal’s quick mind noticed that the 
result is not altered if one, or ^finite number 
of rectangles is omitted. In fact 

Lt V+2'^+y+n^ _ 

n->c» w* 

Lt i=+2M 

H — >00 ||3 

for p finite. 

Hence his fundamental principle that 
“the sum of an infinitely great number 
of infinitely small quantities may have 
a finite value, while the sum of a finite 
number of infinitely small quantities is 
always infinitely small, and therefore can be 
neglected with respect to the finite magnitude 
under consideration’’. Of course, the sum 
can be neglected because it is of a lower order 
of infinity. 

The principle — ^with which modem mathe- 
matics have made us quite familiar — is enun- 
ciated in the treatise "" rotestatum numerlca- 
rum Summa”, wiiich was composed in 1654. 
Pascal says there: “A continuous magni- 
tude of a given order is not increased if 
there be added to it, up to any required 
number, magnitudes of a lower order of 
infinity. Thus points add nothing to lines, 
or lines to surfaces, or surfaces to solids, or 
roots do not count in relation to squares, 
squares in relation to cubes ; so that magni- 
tudes of a lower order should be neglected as 
pf UQ account.” 


From this mathematical principle Pascal 
rose to the following stupendous considera- 
tion : “All the bodies in the Universe 
cannot give rise to even the least of minds ; 
and with all that minds can produce, they 
can never give rise to the least impulse of 
charity.” This is clear, for bodies, minds 
and charity belong, as it were, to different 
orders of infinity — ^the material, the spiritual, 
the supernatur^ — , and one is as nothing 
when compared with the other. 

Leibnitz j)ondcred deeply on these thoughts, 
and in an unpublished fragment, where 
he transcribed Pascal’s notions of twofold 
[and manifold] infinities, he added : “What 
Pascal has just said about the twofold 
infinity is only an introduction to my system 
[of the infinitesimal Calculus]’’.* 

It is, perhaps, worth while transcribing 
here Pascal’s famous thought — one of the 
most complete — where he discourses and 
meditates on the infinitely great and the 
infinitely small. “Let man contemplate 
the whole realm of nature in its full and 
exalted majesty, turning his eyes away 
from the base object s that surround him on 
all sides, bet him lift his glance to this 
dazzling light, placed like a lamp to illumine 
the universe to all eternity ; let the earth 
appear to him but as a point in the vast 
circle described by this luminary, and let 
liim pause to wonder at the fact that this 
vast circle itself is but a tiny point compared 
to that described by the stars revolving 
in the firmament'. Hut if man’s view bo 
arrested there, let his imagination pass 
beyond this point, and it will exhaiist its 
powers of conception, before nature has 
exhausted its supply of concepts. This 
wiioh‘ visible*, worlcl is but a speck on the 
broad bosom of nature. No image can do 
it justice, and howi*ver wo may enlarge 
our conceptions beyond all imaginable space 
we create but atoms in comparison with the 
actual realities. It is a sphere, whose centre 
is everywhere, and its circumference no- 
where. It is, in short, the greatest character- 
istic available to sense of the almighty power 
of God that our imagination should lose 
itself in tlio thought. 

“Then, returning to himself, let man 
consider what he. is in comparison with all 
this expanse of being ; let him regard him- 
self as lost in this remote province of nature, 
and from the little cell wherein he has his 


* Cf. BaruzzI, Leibnitz et VoryanUatione reliffiene 
/a pp. 224-30, 
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abode, the universe, let him learn to estimate 
aright the earth, its kingdoms, its cities and 
himself. What is man in the inliiiite t 
“But to show him another marvel, no 
less astonishing, let him examine the minutest 
things he knows. Let him consider a mite 
and note the tiny body conL])osed of parts 
incomparably more minute ; the limbs with 
joints, the veins in the limbs, blood in tlie 
veins, humours in the blood, drops in the. 
humours, and vapours in the drops. Let 
him again divide tliese ])art8, exhausting liis 
powers of imagination, and lie may think 
ho has arrived at tin* most extreme diminu- 
tive in nature. Then 1 will open ])efore. him a 
now abyss. I will depict for him not only 
the visible univ(‘rs4*, but all the immensity 
of nature imaginable in the enclosing envelope 
of this minute atom. Let him see therein 
an inlinity of universes, each with its firma- 
ment, planets and earth in the same propor- 
tion as in the visible world. In each earth 
animals, down to the midget (‘xistences that 
show him all that he has already seen in 
the first. TIowever many he may sec^ lu^ 
will find in all the same unemling, uim^sting 
purpose, and he will lose himself in all these 


marvels, as wonderful in their minuteness 
as the others in their immensity, for who will 
not be amazed to realise that oiur human body 
just now perceived to be but an impercepti- 
ble atom in an insignificant planet of the 
universe, now becomes a colossus, a w'orld, 
a vast whole with regard to the. nothingness 
into which w'c cannot penetrate ? 

“Whoever sees himself in this way will be 
terriluMi of himself, and, considering how he 
is upheld in tlu; material substance nature 
has given him between the tw'o abysses of 
the infinite and nothing, h(? will tremble at 
the sight of such marvels ; and 1 think that 
as his curiosity changes into wonder he will 
be mon^ disposi^d to contemplate them in 
silenc(» than to presume to investigate them. 

“ For after all, what is man in nature ? 
A nothing eom pared with the infinite ; a 
whole with regard to nothing, a mean 
between nothing and everything. Infinitely 
far removed as he is from understanding 
either f‘xtr(‘me, to him the end of all things 
and tludr bc^ginnings are hidden in a baffling, 
impenetrabhi mystery ; he can see neither 
the. nothingness wiience w^as taken, nor 
the infinity in which he is engulfed.” 


The Theory of Valency : Development and Problems. 


Hy E. 8amuel, nr.Phil. (Goettingen), 

Nizam Professor of Physics j Muslim University, Aligarh. 


TOURING the last century chemistry built 
^ up the system of molecular structures as 
we know it to-day. Firstly and mainly it is 
charactcTisedby the idienonienon of “satura- 
tion of valency*’. The chemical forces of the 
atoms were described by valency bonds 
which represented the number of valencies of 
each atom, two of these bonds were able to 
combine two atoms in chemi(*al union, and 
molecules witli unsaturated valencies existed 
only under abnormal conditions as in frtnj 
radicals or in many unsaturate<l molecules 
such as BeF, Bell, AITT, OH,- etc., which the 
physicist observes in the electric arc or in the 
discharge tube. Jt was of course necessary 
to assume that many atoms possessed 
different valency numbers but modern atomic 
physics has furnished such a simple and 
obvious explanation of this phenomenon, 
that we do not see any diffleuity in this 
second assumption to-day. The simple rules 
worked out by Chemistry during the last 
century meet the requirements of all primary 
moleeidcs. 


Chemistry, however, w'as unable to give 
any explanation of the mechanism of chemical 
combination in either case, and had to be 
content to introduce^ names only for the 
unex])lamed ehemieal forces, such as affinity, 
forces of valency and so on, which could not 
be idenl filed with those physical forces known 
at the lime. Whereas Chemistry gave us 
a full answer to the question, which ehemieal 
union occurs if atoms approach each other, 
the question why it occurs and why it occurs 
just in this way e.ould.only be successfully 
taken up a century later by modern atomic 
physios. From the moment onwards when 
Bohr's flieory of the structure of atoms 
made, its appearance in 1918, it was clear 
that . it eould be only a question of time 
until the explanations of the problems 
would be found. The development took 
place in two steps. During the reign of the 
pre-wavemechanical quantum theory of the 
atom, lieteropolar molecules could bo explain- 
ed and many of their properties quantita- 
tively calculated and also some preliminary 
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piodels of hotnopolar molecular Rtructures 
could be developed, Wave-meclianies opened 
tbe. Rocond epoch by explaining and (in 
some cases) din^ctly calculating the forces 
which keep the neutral atoms of a homo- 
polar moleeide together and wc may say 
that we have already advanced to a rather 
complete physical understanding . of the 
principICR involved in the ehemieal b<‘h«aviour 
of atoms and molecules, even if many ques- 
tions concerning details (*nnnot fully be 
answered in the present moment. 

In 1916 Kossel and Lewis simultaneously 
and independently put forward two theories, 
closely related to each other. The starting 
point of KosseL was, that tlie number of 
outside electrons of free ions as they exist 
in solutions is identical vrith that of the 
uean*st rare ga>8. 'Flius in sodium cliloride 
the sodium atom has lost its eleventh electron 
and the positive sodium ion remains with the 
configuration of neon wliereas the chlorine 
ion has gained this electron and lias raised 
its electronic configuration to that of argon, 
which follow^s one step in the periodic system. 
Kepresenting the outside eleiitrons in the 
usual w'ay by litth* dots (leaving the inner 
shells aside) we may represent this process by 
the following formula: 

Na- -?• .Cl: =-LNa]^ ; 01 

He therefore assumes that the electronic 
configuration of the rare gases is not only 
inert in a chemical sense but that also a 
peculiar physical stability is due to it, so 
much so that in tlie process of adding an 
electron to the neutral chlorine atom in 
excess of its nuclear charge, energy is 
liberated. This conception serves very well 
the demands of the het(?ropolar molecules 
which are made up of ions. The forces of 
the eleclTOvalent link are therefore success- 
fully identified with electrostatic forces be- 
tween ions. Kossel uses it also in explaining 
homopolar linkages ; it is, however, only 
fair to mention, that he considered this 
always as a first approximation only and 
hoped to overcome the obvious difliculties 
by considering the* ions not as rigid balls 
but as capable of mutual polarisation.'^ 
This idea, so to speak the next appi:oxima- 
tion of Kossers theory, was extended by 


1 W. KostPl, Ami. d. Phyaik, lUlO, 49, 229. 
Cf. the monograpii : ** Valonzkraafte uud iloont- 
genspekti-en ” (Berlin, 1921). 

’ Cf% the discussion in Za, Plektrocham., Report 
annual meeting Bunsen Soc., 1928, pp. 24 and 60, 


Fajans and his collaborators. In the mean- 
time, however, Kossel was able to explain 
certain details of ehemieal behaviour with- 
out a special model of the homopolar linkage'; 
thus the maMmal valency number of nitrogen 
or phosphorus is 3 in combination with 
positive partners as in PH.^, KH.,, AIN, etc., 
be(*.au 80 three electrons are missing for the 
completion of the configuration of the 
following rare gas, hut it is in combination 
with negative partners like in N.,0, or PCl^. 
because these atoms possess 5 electrons more 
than the preceding rare gas. This agreement 
between valency number and the number of 
outside (dectroiis shows that c(*rtain features 
even of the applicafiion of KosseTs theory to 
homo])olar linkage cannot be overlooked in 
a definite formulation of a theory of valency. 

Lewis-* also started from the apparent 
stability of the eight-e1e(*.tron configuration 
of the higher rare gases. The main feature 
of the theory is, however, a special eon- 
c(*.ption of the liomopolar linkage which 
made it extremely useful in the hands of 
the organic chemiRt. From the. fact, that 
nearly all stable homopolar molecules possess 
an even number of electrons, lie concluded 
that a pair of electrons is responsible for 
each homopolar bond, without actual trans- 
fer of charge. The combination of two 
hydrogen atoms was written as follows : — 
H. 1 .11 =11:11 

meaning, that in bhe molecule both electrons 
now are under the influence of the field of 
both nuclei. By this process of “sharing” 
the electrons, the system of two hydrogen 
atoms becomes more stable. Lewis believed 
magnetic forces to be the cause of the elec- 
tron sliaring. He could not know that 
quantum-mechanics would later reveal a 
then unknown force by which the “covalent” 
bond, as it was later called by Langmuir, 
is produced ; but even this was not so far 
from the truth, since wc know to-day that 
the spin of the electron plays a great part 
in chemical combination. The model of tho 
hydrogen molecule, however, taken as such, 
was fully coniirmed and substantiated by 
wave- mechanics. 

In Lewis’ model of the hydrogen molecule 
tho electrons are redistributed in such a 
way, that each nucleus is related now to 2 elec- 
trons, that is, the niunber of electrons in the 
next inert gas, t.e., helium. The combination 

^ G. N. Lewis, J. Amer. Cham, Sac., 1016, 38, 
762 ; Pfoo. Not. Ac. Amer.t 1016, 2, 680. ** Valenoe 
and the structure of atoms, and molecules,” 1923t 
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of four chlorine atoms with carbon to carbon 
tetrachloride takes place according to the 
formula : 

: Cl : 

•C- + 4 -Ci : = :Ci: C : Ci : 

‘iCl:’ 

Thus each nucleus is related to 8 olecirons. 
that is, the numbiT of the outside electrons^ 
in the higher rare gases. lie assumed, 
therefore, that the electrons tend also to 
form octet configurations in covalent mole- 
cules. Thus Lewis’ theor^^ contains two 
postulates: (1) the Duplet Rule wliieh 
makes the formation of a pair of electrons 
responsible for each individual bond, and 
(2) the Octet Theory which assumes the 
tendency of octet formation. It should 
be clearly borne in mind, that these two 
]) 08 tulates are independent of each other. 
This is important, because they are also 
completely inconsistent with each other, 
it is true that the system of organic 
chemistry can conveiniently be described by 
the Octet Theory, but this is the automatic 
result of the prevailing tetravalency of 
carbon. If each chemical bond is repre- 
Simted by a pair of electrons, then each 
tetravalent atom will be surrounded by 
eight electrons in the molecule simply 
because four times two is eight. Organic 
chemistry deals only with a few atoms 
whose varying combination ])roduces more 
than a iLundred thousand molecules. In 
the periodic table we know', however, to-day 
92 atoms, many of which possess different 
states of valency. Thus the tetravalent 
carbon atom is one only out of about two 
hundred cases of valen<*.y and every one 
of them is equally important ; if we want 
to build up a theory of valency we have 
just to consider inorganic chemistry which 
represents a greater multiplicity and variety 
of chemical combinations. In the moment 
we leave alone the fourth group and the 
few cases, where the number of positive 
and negative valencies is equal and consider 
any other group of the periodic table, w'c 
see that either the Duidet Rule or the 
Octet Theory has to be abolished. Either 
the Octet Rule is strictly maintained, then 
the electrons have to be counted in such 
a way that their niunber when surrounding 
the central atom is increased on the left 
hand side of carbon in the periodic table 
and is decreased on its right hand side. 
This, is done by introducing devices such 


as the semipolar double bond and the singlet 
linkage. Or the Duplet Rule is strictly 
maintained, then the number of surrounding 
electrons is always double the number of 
valencies, i.e,, mostly double the number of 
p-electrons or of « -f p -electrons of the 
ccmtral atom and the significsance of the 
Octet vanishes. Indeed from here on- 
wards two difTerent schools of thought 
have been developed on two different lines : 
the first theory is intimately connected 
with the names of Langmuir, Lowry, 
Prideaux, ^idgwick, Sugden a.o.,* the 
second was mainly developed by Grimm and 
Sommcrfeld.’’ Incidentally Lewis himself 
attributed greatc?r importance to the electron- 
pair-bond theory of linkgge. Thus he states^ 
“The striking prevalence of molecules in 
which each atom has its full quota of four 
electron pairs in the outermost shell has led 
Langmuir to attempt to make the Octet 
Rule absolute, and he even proposes an 
arithmetical equation to determine, in 
accordance with this rule, whether a given 
formula represents a possible chemical sub- 
stance. I believe that in his enthusiasm 
for this idea he has been led into error, and 
that in calling the new theory the “Octet 
Theory” he ovcr-einphasises what is after 
all but one feature of the new theory of 
valency. The rule of eight, in spite of its 
great importance, is less fundamental than 
the rule of two, which calls attention to the 
tendency for electrons to form pairs. The 
electron pair especially when it is held 
conjointly by two atoms, and thus consti- 
tutes tlie cl'iernical bond, is the essential 
element in clicmical structure.” 

1'huB the pre-w'ave-meclianical, naive Quan- 
tum theory gave us a complete understand- 
ing of the lieteropolar chemical combination 
(taking the existence of electron affinity for 
granted) but was not able to explain that 
mutual int(>ract.ion of electrons on which 
the electron affinity itself depends, and the 
homopolar linkage. Therefore, it w'as possible 
to interpret tliis phenomenon in different 
ways and two different schools of thought 
have been developed. One of them main- 
tains t.he existence of particular stable 
electronic configurations around each atom 

« Cf. Sidgwick, Electronic Theory of Valency 
(lA>naon, 1027). 

^ Ze. /. Phys,^ 1 026, 36 , 26. Cf, Grimm’s article 
in Handb, d. Phya.^ 24 . L?sslieim and Samuel : 
**Die Vnlenzzahl, etc." (Berlin, 1027). 

® “Valence etc.” Chapter VIII. Cf. J. Chew. 
Phya., 1033, 1, 23. 
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(Octet Theory) but lias to resort to diiTerent 
varieties of non-eloctrn-statical linkage. The 
other one is a uniform theory which main- 
tains tlie close relation between the number 
of valencies of an atom and tlie number of 
its electrons in its various outside groups 
and sub-groups ami obtains stability in all 
cases in which the electrons of the wmtral 
atom not taking part in the linkage form 
comph*ted groups and sub-groups. We shall 
sex> later, that this difference of opinion 
leads even to-day to two ililTereiit interpre- 
tations of the wave-mechailieal t reatment of 
the homopolar molecule, either being logical 
and self-contained, in such a way tliat we 
can decide betw(*en them only by comparing 
their results with experimental evidence. 

If we are now going to eonsidc'r the results 
achieved by wave-mechanics in recent years, 
W(? encounter tin* same difficulty with which 
every one who speaks or writes about 
quantum mechanics is faciMl. If we are 
coming to atomic dimensions, matter beliaves 
unexpectedly different from its behaviour 
known to every one from the experience?- of 
daily life. We understand this behaviour 
in this sense, that we arc able to describe it 
by valid mathematical formulfie and therefore 
wave-mechanics was able to explain covalent 
linkage between tw'o atoms. Jf we take up, 
how'ever, our leading question again and ask 
with which physical forces we have to 
identify now^ those “forces of valency,” 
we are still at a loss to answer this ques- 
tion. It is — as a matter of princi])lc — not 
possible to describe this behaviour by an 
analogy or a model based on daily experience 
or even in the language which was formed 
during hundred lliousands of years by 
this experiimce of the macroscopic world 
and which, therefore, does not offer us either 
words or conceptions for such a description. 
In w'ave-mechanics, the Hamilton- Jacobi’s 
equation of classical dynamics is replaced 
by a different equation, tlie so-called 
Schrtt'dinger w'ave equation. Because the 
effects in the atomistic world are different 
from those in the. microscopic world, they 
can be expressed only by a different method 
of calculating, which w'c call wave-mechanics 
and for which this equation is the foundation. 
In particular, covalent linkage is not due 
to an attraciion of the atoms according to 
Coulomb’s law but to a purely wavc-mcchani- 
cal effect which has no classical analogue 
but is somcwdiat similar to the classical 
resonance phenomenon. If the system of 
two atoms is degenerated in such a manner 
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that its. energy value can bo represented in 
two different waya— e.g., by the exchange 
of electrons which are identicai and whose 
exchange is therefore without an influence 
on the energy of the total system— this 
degeneraiiy is eliminated so that the common 
energy value is replaced by two diffi^rent 
ones, one higher and one lower than it. 
The 11.. moloculo, ejj., consists of two nuclei 
(a) and {h) and two electrons (1) and (2). 
Electron (1) may be with nucleus (a) and 
electron (2) with nucleus (b ) : the system 
may have an energy E. The electrons 
(1) and (2) are indistingiiisliable, so electron 

(1 ) may also bi‘ with nucleus (A) and elect. ron 

(2) with nucleus (a) and the energy of the 
system will have tlu‘ same value E. Wave- 
mcehanies says then that the actual energy 
value, is not E, but there are two possibilities 
one valiu? lower than E, another higher.” 
The lower on(‘ is even lower than the sum 
of the energies of tin? two separated atoms 
and leads therefore tt» ehinnical union and 
the liberation of this (?nergy differences 
appears as heat of formation. Tlie higher 
one leads to an elastic collision of the two 
atoms. The non-elastic impact and chemical 
union occurs, when t he two cilectrons possess 
anti-parallel spin vectors, the electrons then 
going into the same quapturn group of the 
molecule?, and the elastic impact occurs in 
the case of paraded spin vectors. The w^ave- 
function of the JI^ molecule, corresponding 
to the lower energy value, shows a finite 
probability for the iJectron of the one atom 
to Ik? also with the other one and we may 
interpret this as the analytical reprcsentatiion 
of Lewis’ pro(K?ss of sharing. If on the 
other hand the same (sahnilation is applied to 
two unexcited helium atoms, each possessing 
already two equivalent electrons in the 
sami? quantum group, i.c., with counter- 
balanced spin, no splitting of the energy 
value occurs and chemical union is not 
possible. It c.an take place only between 
excited Tie atoms in which the closed group 
of electrons is fissured and indeed such He,^ 
molecmles formed by excited atoms are 
sp(?ctroscopically known to exist in the 
electric discharge tube. A closed quantum 
group always renders the atom chemically 
inert. 

The wave-mechanical calculation, the results 
of which have been just described, was 
first given by lloitler and London. Since 

7 \\\ lloitler and F. Tondon, Za. /. Phya,, 1027, 
4, 465. ^ 
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the systom of two hydrogen atoniH contains 
four particles, the ^chra^dinger equation 
cannot be solved directly but lias to be 
approximated. Tn the following table we 
compare the observed constants of the IF., 
molecule with the results of the calculation 
of M'ylleraas,** who continued the wave- 
mechanical treatment with higher a])])roxi- 
mations. 


Kiiorgy of 
ilissurial ion 
in clectrtjri 
volts (1 e. 

V - 2:i 
k cal /mol. 

Calculated 1 -.‘I? 

Observed 4-4 


IntcrnurlcMr 
(listunoi! in Moment 
Angstrom of inertia 

units in g. rm.- 

( 10“*»cm.) 

0-72 4-28xl0‘‘ 

0-7(5 1-72x10-’ 


Wave-mechanieally the molecule is de- 
scribed by its w’ave-function. Tli(‘ inetliod of 
Ifeiller and London consists in constructing 
the wave-function of the moh^culc by combin- 
ing those* of tlie separated atoms. Another 
way of doing it is to consider only t he wave- 
fune.tions of the valency eh*elrons of the 
separated atoms and to build up that of the 
incdecule from them. This method was 
successfully used by Slater and T^auling'‘ 
in explaining the valency angle in such mole- 
cules as ir^O, in which the valency i*lec(rons 
of the central atom are p-electrons. 

lloth these methods commence witli the 
sj’^stem of th«» se})arateil atoms, which are 
thought to approacli each ot1i(*r, their mutual 
interaction gradually inen^asing. There is, 
howev(‘r, a third method, develope<l mainly 
by Ilerzberg, Iliind, liennard-Jones and 
.Mullik(»n,'” wliich consi<lers the already 
combined atoms, i.c„ tlu* completed molecule 
from the very beginning and which is called 
themethotlof molecular orbitals, an orbital 
being a quantum group of the molecule. The 
nuclei are thought to be fixed at a particular 
interniich*ar distance together with their eores 
of inner electrons which do not take part in 
the chemical linkage, the so-called “atomic 
orbitals’*. The outside electrons are added 
one by one to this skeleton, tilling up the 
“molecular orbitals Thus the wave-function 
of the molecule as a whole is constructed 


B. A. Hyllcrnns, Zs. f. J^hys,, lU.'ij,?!, 729. 

0 J. C. Slatnr, Phys, //cr.. 1021, 37, -ISI ; 38, 
228, 1100; l!K52, 41, 2r>.-> ; L. Piiiding. Phys, ihv., 

1932. 40, SOI ; ./. A. C. S., 1032, 53, 1307, 322.'>. 

1® G. Herzbei-g: Z«./. Z%«.,iy20. 57, 001. F- 
Hiind: Za. f. Jf^hya. 1031, 73, 1. yOo; 74, 1, 429. 
J. E. Li.*iinard-.Tnn(!s : Trans, Farad. Soc., 1920, 
25, 608; 1034. 30, 70 ; U. S. Miillikon : Phya. Rev., 

1032. 40, 56 : 41, 40, 760 ; 1933, 43, 270 a.o. 
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by combining those of the single electrons, 
which from the very beginning are under the 
intiuence of both the nuclei. 

Ultimately of course all these methods are 
bound to merge and it should not matter, 
if the wav(*-function of the molecule is 
apiiroxi mated by separated at oms, diMsreaslng 
tlH‘ir distance, or by electrons brought in the 
Ihdd of flu? two nuclei which have already 
the proper internuclear distance prevailing 
in the molecule. We are, how'cver, not able 
to calculate sufliciently high approximations 
and therefore, the results may vary, each 
method giving a different approximation of 
the same true wavc-f imet ion of the molecule. 
In general we may say that the results of the 
first two methods, which eommence with 
the s(*paratfd system, describe better the 
condition.^ in tins molecule at larger distances 
of the nuclei, whereas the third rmdhod 
naturally gives better results at lesser 
distances. Since, liowever, actual calcula- 
tion is possible only in the. simplest cases, 
and has to be replacid by generalisation in 
heavier, ])oly-electronic molecules, there 
nniiains a certain discretion of int erpretation, 
which h*ad8 to ditTen^nt theori«*8 of valency. 

It is obvious that the first and second 
methods of mathematical treatment lead to 
an electron jiair bond theory of valency; 
in poly-atomie. molecules these pairs of 
electrons whicli represc*nt the eliemieal bond 
are localised between two nuclei. Only 
the third nu't liod presents different ways ot 
interpretation as to a theory eif valency. 
Uhemical linkage* is always due to a degenera- 
cy, as eleseribe‘el abeivo. In timse*. simple 
eases, in which actual w'ave-meehanical 
calculat ion is possible, there exist , however, 
two possibilities. The linkage*, i.r., of 
may be* asiTihcHl eithe.*r to the elegeiuTacy 
proelueu*el by the* e*quaLity eif the two electrons 
or to that iiroduced by the? equality of the pro- 
tons. Uunel has shown that the latter one is 
jueserve'ei to a certain e.«:t»ent, even when the 
miele?ar lii*lds are not^ exactly but almost 
eM]ual. Assuming that *e.*hemical linkage is 
always due* t.o tlie strict or approximated 
eepiality eif the nuclear Jidda, wt derive a 
theeiry eif valency in wiiich alre»ady the single 
(*lecti-.»n pi*ejeluce?s a bonding efpe*ct ; if, 
however, the generalisation is done on 
the lines, that the equality of the dedrona 
prodiie*,e8 the elcgcneraey necessary for chemi- 
cal linkage, wo are led to a pair bond theory 
of valency. In other words, when construct- 
ing the wave-function of the molecule by 
introducing the electrons one by one into the 

r 
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combined fleld of the two nuclei, wo may either 
consider them as indei)ondent, more or less 
neglecting their mutual interaction, or wo 
may assume that such an approximation is 
insufficient for a theory of valency and that 
the mutual interaction is just the essential 
point for it. There is no doubt, that both 
effects are alwa.\8 ])reseiit but wliicli of them 
prevails normally cannot be decided by the 
mathematical treatment itself. In any ease, 
whether the wave-niechanieal method of 
molecular orbitals is inter])reted as a single 
electron bond tlieory of valency or as an 
electron pair bond theory, a postulate is 
introduced and the decision has therefore 
to be arrived at by com|iaring the results 
of both views with empirical facts. 

It is already possible to calculate some of 
the important features of a molecule by 
treating the electrons as independent. The 
method of molecAilar orbitals owes its success 
just t») this, thati the term systcmi and the 
electronic contiguration of the (‘ompleted 
molerMih* can be deriv(Ml aln^ady in an 
approximation in whiidi the interaction of 
tlie molecules has not to be eonsiden^d. 
The results, obtaiiu^d in tins way. have led 
some authors to believe that the (question of 
chemical linkage may also be reduc*ed to the 
bonding effect of a single, eh'ctron in degener- 
ated nuclear fiehls. This view is supported 
by the existence of the moh‘eiih* ion IT/ 
wdiieh contradicts any pair bond theory of 
vah'ncy, bec^aiise only on(‘ edectron is left 
and here the linkage is certainly due to the* 
strict degeneracy ()f the nuclear tields. hi 
poly -atomic inole(;u1es tlie imlependent eh^c- 
trons are ‘non-localised” ami tlo not. belong 
to any particular luicleiis, and this gives an 
opportunity to translate the Octet Tlieory 
of ClMunistry into w'ave-niechanic*al language. 
It requires, however, the. additional liypo- 
thesis, that the vastly different lie.Uls of 
say, (V-+ and ()*+ in CO or (^a-^ and K’* 
in CaF etc. arc almost d(*gem»rateil . 

As soon, howev«T, as ilie nuclei arc not 
protons, just tiiosi* inoJecnles exist which 
posst'ss a bonding pair of electrons, as 
•Lia, Lill, Hell, (Bellj^, but those with one 
electron only (*annot. be. found even spc<;tro- 
scopically like (Lia)+ (Liir)+ or (Reir)* + . 
Furthermore some molecndes possess excitc^d 
electronic terms in which their energy 
of dissociation is considerably increased as 
compaied with that for the ground level, 
and it was found that this phenomenon 
occurs just with molecules possessing tree 


valencies.'' Tt was possible to give a 
simple explanation from the pair bond 
view, whereas the other viewpoint is at a 
loss to explain this phenomenon in a simple 
w'ay. l^imilar results obtain with regard 
to the linkage of atoms, possessing a helium- 
like contiguration of two «-electrons, like 
the atoms of the second group or i) in 01)^,.'“ 
The 8- group acts repulsively according ‘to 
spectroscopical evidence and wav(^-inecha- 
nical cahnilatioTi and these bonds can be 
understood (^asily in a pair bond theory as 
arising from excited atoms, wln^reas the 
single tdeclron bond interpndation of the 
tluMiry should ex]M‘et a differenti term as the 
ground level of tln^sc inolecnles. As regards 
the point of view of chemistry, it has 
been showm r(?eently that there (‘xists no 
experunent which proves tin? Octet Theory 
Sind tlisit experiimmtal evidsmci* fsivonrs 
rather a uniform pjiir bond theory. 

The question as to wbetlan* mm-locsilised 
w'sive-fimc.tisins, i.c., imlc^pcndent. <dt»(drons, 
or lociiliscd functions, Li\, (dcctron pairs 
with strong mutual interaction, describe the 
molecMih* bed ter, can b(‘ dsMudcMl by the 
incapability of Iho non- localised functions, 
to <lesc.ribi‘ tlu‘ ])roc*ess of dissociation. The 
view of the single electron bond theory 
lesids antonuitically to an incorrect statsuiuMit 
SIS to the products of this proc(‘Ss. If in 11^, 
the two electrons sin* tnnitiMl as iiidcp(*iident, 
the produets of dissociation an* .^0";, 1 1 +11 
and 501;, I which of course is fsir 

from tin* truth, i’lie ssinie obtains in poly- 
atomic moleciiU*s. Tliis tak(‘S plains, because 
the non-loealised wave-function of the mole- 
cule coiit.a.ins also the ionic terms of 11 ' and 
ir in too high a pc*rc(*ntage, and this is a 
din^ct expression of the independeiuie of 
the electrons. Tf the two «*lec.trons lisive 
110 interaction other than a scrccMiiug idTec-t, 
then indeed the probability of either electron, 
to go with one or the other of the, nuclei, 
is silwsiys 50”,;, sirid it does not mattc^r, if 
the other electron is already in the vicinity 
of this psirticiilar niiclmis or not. If there 
exists, liowever, a strong mutual influence 
between the two electrons, the choice of the 
second ideetron, to go with a particular 

If. Lesshciiu and U. Samuol, Zs. /. Phya., 

84, 037 ; 88, 270. 

^2 IT. Ln.^fthoimand B. Satriiiol, Proc, Phya, Soc, 
(Loudon), 1034,46, 520. 

' *2 B. F. Hunter and R. Simuol, J. C. S,, 
1931, 1180; Cham, and Ind,, 1036, 54, 31. Fee. 
Trav. CAim., P. B. 1036, S4» 114. 
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nucleus, will depend also on the choice of 
the first one and the probability of goin^ to 
that particular nuchnis, to which also the 
other electron belongs, will be much less 
than that of going to the nucleus which is 
still \vitliout an electron. The pair bond 
interpretation naturally pictures the mole- 
cule with a strong interaction inside the 
electron pairs and a w'eak interaction from 
pair to pair. Therefon^ neither strictly localis- 
ed wave-functions, in which tlie interaction 
from pair to pair is missing and not contain- 
ing the ionic terms at all, nor strictly non- 
localiscd functions without any interaction 
but with the full wiiight of the ioni<! tenns 
are a correct descri])t.iou. Slater therefore 
could show that in the first wave-mechanical 
method about which w'e spoke above, a 
C(ni.ain pm’centage of the ionic terms has 
to be introduced, or in tin* molecular orbital 
method, the excessive* inlliience of the ionic 
terms has to be cancelh‘d to come to satis- 
factory results with regard t«i dissociation. 
Thus the two views approa<*h <‘ach other. “ 
Soimdimes it. wasbelii‘ved that in j)oly-atomic 
molecules t lie localised wave-functions of the 
pair bond int(*rpreiation represent a ])oorer 
mathematical approximation. If it would b<‘ 
true that the approximation by non-localiseil 
functions is mathematically the better one, 
this would bi» imh‘ed a serious argument 
against tin* ])air lumd view. The discussion 
concerned particularly tin* linkage between 
two atmns with one .v-electron each ami a 
central atom with two p-eleetrons, the 
linkage s— ir--s, as in 11^0 or (11,. It could, 
however, be shown t hat I hose fund ions which 
form the* somewhat poorer approximation 
have still the disadvantage that they yield 
wrong i)er(?(‘ntages of dissociation ])roducts. 
If a ililTerent ])rocedure, wliich gives the 
con'ect products of dissociation, is billowed, 
wave-functions are obtained which yield mit 
only almost localised bonds but also an 
improvement of the approximation.'" 

,1. IL Van Vle^^k. ./. 6Ve;///. /.V///v., 1 u:j:J, l. 
177, 21 U ; 1U:U,2, 20. 

H. Lesslieiiii and H. S.irii’.ie!, I^ror, Imt. 
Avail. .SVi., lO.W, 1 , U2:t. Aahov. 1025, (bVlir. Otii), 
p.230. 


I'lius we sec that in the method of mole- 
cular orbit als two interpretations are possible 
and these* represent just those two schools of 
thought, wiiich existed already in pre- 
w<ave-mechani(*al theories of linkage. The 
interpretation by indepemlent electrons is 
c(*rtainly sufrici<*nt for the description of the 
complet(‘d molc*cule, but as soon as any 
question conm^cted with the transition to 
greater internuclear distances, i.r., with 
th(‘ dissociation of the molecule arises, the 
interpr(*tat ion by the eh»c.tron pairs is superior 
both from the viewpoint of mathematics 
and experimental physics. The theory of 
valency is certainly concerned more? with the 
process of dissociation or formation than with 
the descrititioiL of the completed molecule. 
Combining all the dilTerent points of view, 
chemical (‘vidence, band spc*(itTa, and the 
analytical 7epres(*ntation of the molecule, 
it can be shown that the pair bond inter- 
pretation results in a self-(*.on tallied theory 
in which all the diihculties of the other view' 
disappear.*" To fiur mind, therefore, the 
balance of probability r(*sts with the jiair 
bond theory and we havi* to picture the 
linkage in a normal molecule lik(* Sl*\. as 
produced by six bonds each of them almost 
complet<*ly loealis(*il between the S and one 
of the F nuch*i. There is no tlillerence at 
all betwe(*ii these six linkages. The. real 
iield of application of the iion-localised wave- 
functions and many a beautiful explanation 
of complicated chemical questions by them 
is given in the. aromatic, substances, where 
indeed the electrons of the ben/eiie ring 
have to be consiilered as non-lucalised, i.c., 
as belonging eiiually to all the carbon atoms. 
The degen(*racy of the nuclear lields on the 
otlM*r hand answ'ers mainly for those effects, 
which an* connected with the jiolarity of 
the nmlecule, as tin* transition from covalent 
to eh'ctro valent linkage or the inductive 
effect, used in modern organic chemistry. 
With these, questions w'e cannot deal here. 
If, how'ev(*r, we coniine ourselvc*s to normal 
moleeuh*s, it app(*ars as if a uniform pair 
bond theory will answer best the requirements 
of ehemistry and physies. 
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Major-General Sir Robert McCarrison, Kt* C.I.E., M.D., D.Sc., F.R.C.P. 


“D Y the retirement of Sir Robert McCarrison 
^ the Indian Medical Service has lost one 
of its ablest officers, and this journal a valued 
contributor and well-wisher. I liave endea- 
yourod in this article to 0ve a brief outline 


Sir Robert McCarrison entered the Indian 
Medical Service in 1901. His first two years 
of service (1902-1901) he spent in Ohitral. 
It was fortunate that at the outseti he met 
with a problem (Chitral Fever) which 



Major-General Sir Kobert McCarriion, Ki., C.I.E., M.D.. D.Sc., F.R.C.P. 


of Sir Robert's work in India, with special stimulated him to observe closely and to 

emphasis on the more important and striking deduce. Prior to this, Chitral Fever had 

contributions that he lias given to medical been regarded as malaria and treated as 

science* such. McCarrison studied' it closely and 
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from itfl olinioal and opidemio^osTical foaiiiroH 
showed it was not malaria but a lnth(*rto 
undc^scribcd disease, and lu^ sii^ij^ested the 
sandfly as the most likely veetor. He 
showed his Report in llKlo to Sir Palriek 
Manson who8U^^este<l the name '‘Threi‘-day- 
Rever of Ohitrat M<*( Wrison's deseriptions 
of tlie fev(T appeared in the Indian Mvdiml 
GaieUe of January 1901>. Ifis sujir^i^stionH 
were later eonllrined by vai'ious obsm’vers, 
but to MeCarrison would appear to Ihdon^ 
the credit of first describing Ohitral K(?ver 
as a definite entity and .su"{?4*stin|' its V4‘etor. 

On leaving Chitral, MeCarrison entered 
the Foreijjn and Political I >(‘part inent ami 
w'as posted to Oilgit. Here he eommeiieed 
the series of observations and exiieviinents 
whicdi attraet(Ml immediate attc^ntion ami 
plaec'd him at once as a n^sea-ndi worker and 
an observer and c»xperimentalist of the lirst 
onler. In Oilj?il he mad(‘ an epidemiological, 
clinical, therapeutic and <‘xp(»riinental study 
of goitre, eretinism, deaf-miitism ami eiidemie 
tetany. Goitre was lu‘re endemic in certain 
villages and MeCarrison set himself to study 
the causes of this endeinicity. He observed 
that the water drunk in such villages was 
highly pollutcMl, and he produiMMl goitre in 
himself and on some otlu»r human volunteers 
by drinking night and morning the residue 
left on the candle of a Berkfehl filter, after 
filtration, of grossly polluted drinking water, 
which had passed through a village; where 
goitre w^as highly endemic. TFe further 
showed that goitre" thus produced was in its 
early stages curable by intestinal antiseptics 
(thymol, etc.) and by shock doses of vaccines 
(coli, staphylococcus, etc.). In Gilgit also 
he described a new type of cretinism which 
w’as due to involvement of both the thyroid 
and parathyroid glands. His work here 
attracted great attention and raised hopes 
that we had here a worker of lirst rate 
capabilities with imagination, insight and 
originality who would attack problems from 
an independent view-])oint ; and further 
work on goitre was eA)nlidently aw’aited. In 
1911 he left Gilgit on furlough to England 
where he was invited to deliver the Milroy 
Lectures at the Royal Colh»ge of Physicians 
in London (January 1913). These lectures 
were published in book form with the title 
''The Aetiology of Goitre'' which is still an 
excellent resum6 of the knowledge up to 
that time. During this period he studied 
goitre in the Alps and Switzerland. 

He returned to India in 1913 and com- 
menced work with the Indian Research 


Fund Association, a connection which was 
maintained uniiitt^rriiptedly until the 
prescnit year on his retinMiumt. He first 
worked at Kasauli on an Enquiry on Goitre 
and Crdinimi undcT the Indian Research 
Fiinil Association. This w'ork was largely 
cx])erim(‘ntal and In* w'as able to produce 
goitre in animals under (*xp(*rimeiital eoiidi- 
lions, ami wlial was imire important, eon- 
genitnl goitre ami eongiMiital parathyroid 
(iisease ami (‘retiiiism in their olYspring, the 
fonmu' by feiMling tin* animals either on 
eiiltnn*s of ffceal bacteria or a fapcal bacteria 
fnmi goit ions pen’sons. I'lie eongcmital mani- 
lestatioiis witc obtained by feeding the 
mothiTs thniughoiit ])regnaney on amerobic 
cultures of ficcid bacteria from goitrous 
persons. This was tin* first o(‘easioii in which 
eong(Miital goitre* and cretinism had been 
produ(M*d by natural unmans, as opposed to 
operative means on tin* thyroid gland of 
the mother. During this time also his 
important study of an e]nd(*mie outbreak 
of goitn* in tin* pupils of the Lawrence 
Military Scdiool at Saiiawar was undertaken 
and the substitution of a }>UTe for a polluted 
water supply eaus(*d tin* disappearance, of 
the goitre, it wdll be reimnnbered that 
later with tin* 4?o-of)c*ralion of Xeweomb, 
Xorris arnl Xath, he re-investigated this 
outbreak frenn tin* point of view of iodine 
content of the lo(?al w'ater supplies and 
found that the old ixilhiteci water supply 
actually contained more iodine than the 
new one. 

it was during this period at Kasauli 
that MeCarrison eoinmenced the study of 
dietary with which his name has become so 
widely associated. He began w'ork on the 
effeets of vitamin deficiency in the animal 
organism, his lirst observation of importance 
being the marked low'ering of rosistane^e to 
infection brought about by vitamin deficient 
diets. 

Then came the war in 1914. MeCarrison 
went to Egypt- and w'as employed as Registrar 
in a larger Indian General Hospital. His 
experience here was later taken advantage 
of by the Government of India when he 
served on a Committee appointed to 
re-organ i/e Military Hospitals. While in 
Egypt ids health broke down and ho wa^s 
sent to England where he was placoA in 
charge of the Malaria Investigation Hospital. 
While here he wrote his book The Thyroid 
Gland in Tlealth and Disease (1917). In 
191fi he returned to India and was posted to 
Goonoor where lie again began his work 
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on nutrition which has continued uninter- 
ruptedly for tlie last 17 years. This period 
of work lias been conducted under the 
auspices of the Indian ]les(*an;li Fund 
Association which has been quick to re(H)^iiise 
opportunities for rt^seareh in nutrition, 
l^enerously providing funds year by year for 
his investigations. To review adequately the 
whole of tlie Avork turned out by Met^arrison 
and his colleagues during these 1 7 years w ould 
take too much space, and 1 confine myself 
to indicating what have been in my opinion 
th(^ main and outstanding features of this 
work. From 1918 to 19:32 there apiH'artHl in 
the Journal of Medical Itcncarch a. s(*ries of 
papers on the Pathogenesis of I)c‘ficieney 
Diseases, which threw a flood of iiew'^ light 
on the HubjcMd; of deticiency diseases. 
Hitherto the study of these diseases had 
been mainly clinical. McCarrison instituted 
a iu>w principle by un<l(U‘taking complete 
post-mortem examinations of defici(»ntly fed 
animals, examinations that included the 
histo]Hitliologieal study of all organs and 
tissues of the body. lie definitely established 
the important facts that faulty and ill- 
balanced dietarh'S didicient in vitamins lower 
the re.<iistance of the animal organism to 
attacks by mi(*robi(; agents of disease^ and 
such faulty food h‘ads to depr(‘ciation of 
cellular function generally throughout the 
body, specific deficiencl<‘8 of course* (‘ausing 
spccilic effects. 

These tw^o fundaiiKuiial generalisations 
have formed the basis of most of the later 
workfiin various countries on the ])atho- 
genesis of deticiency disease. jVlc(.'arri8on’8 
d(*scription of the elTect of faulty food 
deficient in vitamins on the gastro-iiiiestinal 
tract was an observation of first rate im- 
portance, and has been described by 
Garrison in his IliHlonj of Medicine as 
“one of the most significant contributions 
to the role of nutrition in ]m*ventive medi- 
cine”. Of high importance too Avas the 
demonstrations of the remarka])le idfects 
of food deficient in vitainin A and C on 
the adrenal glands. This work on the 
depreciation of cellular functions and its 
results in manifest disease is probably 
■McCarrison’s main gift to nutritional science. 

His book “Studies in ].)eficiency Disease” 
collected his work and his ideas in concrete 
form. In this he showed that the “dc- 
iiciency diseases” so called such as scurvy, 
xerophthalmia, beri beri and the like arc 
but particular manifestations of diet defi- 
ciency, but that faulty foods and faulty 
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nutrition resulting therefrom, had a much 
wider application. long contimuKl nse 
of diets containing too little of the vitamin 
factors necessary for optimum health is 
far more important than a complete defi- 
ciency, and is much more widely prevalent 
in human diefaries. The implications of 
tins truth are becoming mon*, and more 
apparent, and correction of faulty dietaries 
Avould result in the reduction and disappear- 
ance of many ordinary diseases, gastro- 
int(*stinal, urinary, pulmonary, and others, 
and esp<*eially in many widespread symptoms 
of disease, which ordinarily are not asso- 
ciated in the mind of the profession or tlie 
public with diet and iiiilrition. McCarri- 
son's (‘xperimcntal work on the dietaries 
of India is wi*ll known, and though appre- 
ciated, is not acted on sufficiently. 

1 1 is healt hy rat colony in Coonoor wdiich 
he has maintained during the last 5 years 
in pei'fe(;t health, Avith no disease, except 
old age and no infantile mortality, has 
been very impressive, and has been ob- 
tained by minutes attention to diet, cleanli- 
ness and comfort.. As lie says himself 
“diet ami dirt, including insect vectors of 
disease, sire the tw'o great causes of illness, 
and thi*y are partners in crime”. But in 
tln»se later years his first love study, goitre, 
has not been forgotten. On the experi- 
mental side he produced (and he Avas the 
first to do so) the “lymph-adenoid” type 
of goitre experimentally, wliieh had been 
demonstrated by Williamson and IVarse in 
man. The Memoir of the Indhni Journal 
of Medical Research “The Life Lino of 
the Thyroid Gland” in collaboration with 
Professor Madhava is a masterly piece of 
Avork, and will be constantly referred to 
not enly for its informative matter, but 
as a model of x^resentation and analyses of 
experiment, observation, and comment. 
His crowding work on goitre was the pre- 
sentation at the r(*qijest of the Swiss Goitre 
Commission of the Prjiici|ml Beport on the 
Aetiology of Goitre at tin; Second Interna- 
tional (./ongr(*ss held at Berne in 1933.* 
His little book on “Food” was a gift to 
the children of India and it has now been 
translated into Urdu, Punjabi, Hindi, Kana- 
rese, Tamil and Malayalam. 

It is pleasant to record that Sir Eobert 
has not been without honour, both in bis 
own country, by which I mean here 

* For a siiruiuary of this Uoport, see Cure, Sci.f 
1033, 2, 133. 
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India, and outside. In 1911 lie was 
awarded the Kaiser-i-Uiud Ist class *‘for 
public services in India”. In 1910 he 
was awarded the Prix Ainussat by the 
Academy of Medicim*, l^aris, with tlic^^ title 
of Laureate of the Academy. In 191 1 
he was appointed a Fellow of tlie. Itoyal 
College of Physicians of London. In 1918 
ho was awarded the 11. M. A. Pri/A* for 
Eesearch, and made an Honorary LL.I). 
of the Queen’s University, Belfast. In 1918 
also he was gazetted Brevet Lieutenant- 
Colonel for distinguished service in the 
field. In 19:27 he Avas nuwle the Honorary 
Physician to the King and Bnjvet (Vilonel. 
These last were made; in n^eognition of the 
work lu? was then doing, following the 
publications of th(% Be])ort of tlu^ Boyal 
Commission on Agriculture. I'liese honours 
w'ere iittingly roundc^d olT by the honour 
of Knighthood conferred on him by His 
Majesty the King in 19.‘1.‘L Many other 
academic distinctions and complinu^nts have 
been pahl to him. He was invited to give 
the (le Lamar (Baltimore), the Midloii 
(Pittsburg), the Mary-Scott Newbohl (Phi- 
ladelphia), the Mayo- Foundation (Bochester), 
and other lectures in the U.S. A. of 1921. 
He was appointed in 1922 one of the 20 
Honorary Fellows of the College of P]iy.si- 
cians of Philadel])hia. In 1931 he delivered 
by invitation special lectures at the Royal 
College of Surgeons of London on “The 
Causation of Slone in Imlia” and “^ome 
Surgii:a.l -\spects of Faulty Nutrition.” 

Sir Roberta McCarrison’s work in India 
has beeu brilliant, inspiring aiul abiding. 
His main ambition to establish an Institute 
of Nutrition in India worthy of the country 
and of the subject has unfortunately not' 
been fiilHlled, but his Unit of Research on 
Nutrition established at Coonoor, Avhich is 


one of the oldest in the world, will remain 
and, we hope, prosper. Those who have 
heard Sir Robert speak either formally or 
informally will not forget his distinguished 
presence, his fine voice, and his polished 
diction. He is a born and natural orator. 
His exposition of his subject is ideally clear 
and interesting and he can use his gifts of 
speech in persuasion of what lu^. thinks is 
right and in fearless denunciation of what 
he thinks is wrong. Tie was a gifted enthu- 
siast throughout his service and used his 
talents and energy unceasingly and un- 
grudgingly in the* cause of science and in 
the cause of India. He loved and loves 
India and its peoples, and his aim was 
and is that younger generation of Indian 
scientists should l)e given am])le opportu- 
niticss for training and service for the ad- 
vancennuit of scifuice in India. TTis style 
in writing is lucid, simple, forcible, and 
telling, and is based to some cixtcnt at iiny 
rate on an intimati^ perusal and acquaintance 
with the Old and New I\*st aments which he 
thought models for (everyone who wished 
to improve thtir speaking and writing in 
Bnglish. As a friend, he. combines charm 
and sincerity and many of us have beno- 
litted by his t^xpericuice and advice. 

Bir Robert .McCarr-son leaves India with 
the regret and the best; wishes of all his 
colleagues and thousands of other^^ Wo 
w'isli liim joy in his retirement, but w^e 
know he will not. b(‘. idle. He proposes to 
settle! in Oxford wiiere he will have, we 
hope, opportunities of psissing on to the 
younger members of our profession what 
he hinist^lf leariu^d and of showing them 
the paths along whic'.h there is still so much 
to bt! discovered. 

A. D. Stkw^art. 


Director of Nutrition Research in India. 


T^R. W. R. AYKRO VI Mias been olTered 
the appointment of Director of Nutri- 
tion Research in India. 

Dr. Aykroyd has held the appointments 
of House Burgeon and Pliysician, Adelaide 
Hospital, Dublin, 1925, and Resident Medi- 
cal Officer, Government General Hospitiil, 
St. Johns, Newfoundland, J92C-1927. 
While in the latter aiipointment ho under- 
took an investigation of bori bori and other 
food deficiency diseases. Ifc was granted 
a Beit Memorial Research Fellowship 1928- 


1931, the Fellowship being given for com- 
bined field and laboratory work on nutrition. 
In 1931 he secured appointment as member 
of the Health Section, League of Nations, 
Geneva, which he still holds. In connection 
Avith a Mcport he prepared in 1933 on ‘Nutri- 
tion in Relation to Public Health’ ho visited 
a number of European countries, the U.S.A. 
and Canada making personal contact with 
public health workers interested in the 
problems of nutrition, and studying 
methods employed in each country. 
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Influence of ** Swelling “ on the Abnormal Unidirectional Diamagnetism of Graphite Crystals. 


Okapiiitf. crystal (which is licxagonal and 
has a perfect basal cleavage) exhibits re- 
markable inagnetie and electrical p^op(^^tle8. 
Its diamagne ic susceptibility' along the 
vertical axis is abnormally large, about 
— 22x10“'^ pergni., wJiih^ for clireet ions in the 
basal plane it is pract ieally the same as that 
of diamond, rfc., - O-oxlO’". Electrically, 
the crystal is a giuid conductor for dirc^dions 
in the basal plane. These abnormal pro- 
perties may be traced to the peculiar struc- 
ture of tlie crystal. Wliile the tliree equi- 
valent linkages of the carbon atom in the 
basal plane of the crystal are lioinopolar, the 
fourth weak linkage, which binds the widely 
separated successive layers of carbon atoms, 
is generally regarded as “metallic^’. Tf the 
large displacements of these “metallic” 
electrons und(»r the influence of electric 
and magnetic fields are confined predomi- 
nantly to tlic basal ])lane, the ( lectrical 
conductivity along the plane, and the ab- 
noimal susceptibility for magnetic fields 
incident along the normal to the plane, 
receive a natural explanation. 

The “.swelling” of graphite to “blue 


grapliiff*” (as also its furlh(»r oxidation to 
graphitic; oxide) is generally regardc»d as 
corresponding to the a(l.sorptioii of oxygen 
atoms betweem tin (;arbon layers, the m(»- 
tallic linkages being broken thercdjy.- VVe 
should th(*r(?for(» (‘xpect both the conductivity 
and the abnormal (liamaginq ism to disappear 
on “swelling”. It is known that the oxi- 
dation of grap)iit(‘ d(‘st.roys its conductivity. 
Its eftect on the abnormal diamagnetism 
does not seem to have been studied. 

A small singh? crystal of graphite was 
treated with a mixture of concentrated 
nitric and sulphuric aedds for about 12 
hours. The resulting “blue graphite” was 
washed in running water for over 12 hours 
and dried in a (lesiccator. The specimen 
had the same liexagonal shape’ as the ori- 
ginal graphite piece, and was also found 
to be roughly a single (;rystal, as tested by 
its X-ray (lifiraction. On measuring its 
principal diamagnetic susceptibilities it was 
found that 

(1) for directions in the basal plane, its 
specific susceptibility is practically the same 
as that of untreated graphite ; 
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(2) on the other hand the magnetic 
anisotropy, i.c., the difference Ax between 
the two principal susceptibilities, whicli is 
as high as 22x10““ per gm. in untreated 
graphite, is now diminished to about 
l'3xl0““ per gm. of carbon; t.e., the 
abnormal diamagnetism of graphite along 
its ‘c’ axis is almost completely destroyed 
by the “swelling”. 

It is significant that the above value for 
the magnetic anisotropy of oxidised graphife 
is of the same magnitude as in compounds 
containing condensed benzene nuclei, e.g.j 
pyrene, for which Ax-1 Xl0'“ pi^r gm. 
content of carbon. 

Further it is known that as the size of the 
graphit(‘ particle is continually diminished 
(to that corresponding to “amorphous” 
carbon), the <listance iMdwj^m the suecessive 
layers of carbon inen^ases correspondingly. 
This has been taken by Handall and Rooksby’ 
to indicate a weakening of the metallic 
valency bonds of the carbons. In that 
case the diminution in the diamagnetism 
of graphite powd«*r with tlu* particle size, 
observed by Honda, Paramasivan and others, 
would be a natural conseciuence. In this 
connection the following observation is of 
interest. tSoine prc‘liininary measureiiKuits 
nuulc by us on the principal susceptibilities 
of crystallites of graphite* show that, while 
the susceptibility along din*ctioris in the 
basal pla.n(‘ is practically independent of 
particle size, and has a constant value near 
about --0-5xl0"“, it is the susceptibility 
along the ‘c' axis, which is abnormal in large 
crystals, which diininishes with decreasing 
particle size. 

K. S. KlUSIlNAN. 

N. Ga^ncjuli. 

210, Bowbazar Street, 

Calcutta, 

March 27, 1935. 

^ Giiha and Roy, hid. Jour. 103J,8, 340. 

2 lioffmaiiri, KoU. Zeils., 1032, 61, 207. Soc- 
also Dosch, Chemistry of Solids^ 1034, p. 180. 

* Soe Unndall, Diffraction of \-raya, Lnnclou, 
1031, p. 102. 

Convection Currents in an Unstable Layer of 
Fluid studied by Optical Methods. 

The convection currents set up in a thin 
horizont^ layc3r of a liquid by an unstable 
distribution of density have been studied 
experimentally by many investigators. Fol- 
lowing B4nard, the-usual method of making 
the movements visible is to mix with the 
4 


liquid fine particles of some shining substances 
Rucb as aluminium or “gold” paint. Simple 
optical inelliods enable the phenomena to 
be studied in much greater detail. 

A horizontal layer of liquid is obtained 
by floating it on clean mercury. The sur- 
face of a volatile liquid like ether or aleoliol 
cools rafiidly by evaporation resulting in an 
unstable distribution of density. Witli less 
volatile liquids, instability can be produced 
by placing the tray of mercury on a flat 
heater. If w^e reflect the divergent beam 
of light coming from a point source of light 
at the mercury surface at. nearly normal 
incidence and receive the reflected beam 
on a stTe(»n, a pattern is formed on the 
screen showing the local deviations of optical 
thicknc*ss of the evaporating layer. Bright 
points and lines correspond to convergence 
of beam (cooler litpiid or increased thickness) 
and dark points and lines to divergence. 
Thc‘ liquid hehavc*s as a composite lens 
backed by a j)hme reflector. 

Figs. 1 to 5 show the succc*ssive stages of 
the appearance of the pattern on the screen 
as a layer of i‘lher floating on mercury 
gradually gets thinner. When the layer is 
more than 4 nini. thick, prominent dark 
eanals and rapidly moving thin bright 
filaments make* t heir appearance. The former 
are regions at wliieh tlie liquid ascends. 
When ilie lliickness is mm., the bright 
tilamcnts converge to a seru's of lines or 
])oints siirroiind(»d by the dark canals. As 
the film gets lliiiinor, the movement becomes 
less brisk, the dark (*anals got= uarrowcT and 
the bright spots in the middle of the cells 
gi»t moiv coiiceiil rated and become coimeclcd 
together by bright lines. After a certain 
stage, the dark lines becoim* invisible, but 



Fig.1. 

Elher; thickness c. 7 mm. 
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FiftZ. 

Ether , thickness c. 3 mm. 



Fig. 3. 

Ether ; thickness c. 2 mm. 



Fig. 4. 

Ether ; thickness c» 1 mqn, 



Fig. 8. 

Ether; thickness c. 0*2 mm. 


in this condition also, wc have ascending 
movement in the middle of each bright- 
bordered cell and convergence and descending 
movementi at the boundaries. A noteworthy 
feature of the verticial eircMilation in eacli 
individual cell is that thc^ movement in the 
upper level is much more rapid than in the 
lower. This is easily verified by observation 
of floating specks of dust. As the film 
approaches the vanishing stage, the field is 
covered by a n(‘t-work of alternately bright 
anil dark cells and just before vanishing, 
the film becomes continuous. 

If instead of ether, w'e use a less volatile 
(and also more viscous) liquid like carbon 
tetrachloride, the movements are generally 
more sluggisli but the sequence of changes 
is essentially the same ; when the liquid layi‘r 
is very thin, it divides itself into remarkably 
regular ht^xagons (Kig. H). The regularity is 



Fig. 6. 

Carbon tetrachloride; thickness c. 0*2 mm* 
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dependent on a pro^r balance between 
densitjr-gradient and visooBity. 

If the unstable liquid has a translatory 
movement, the colls arrange themselves along 
the line of movement accompanied by 
cliaracteristic changes of shape. Figs. 7 
and 8 obtained with carbon tetrachloride 


Attempts are being made to apply these 
methods to study the vortices in gases. 

K. K. Uamanatiian. 
V. N. Kulkab. 

Poona, 

April 4, 19.35. 



Fig. 7, 

cell moving towards the right. 



Fig. 8. 

CC1.1 moving towanls the right. 


illustrate this. Their siiiiilariiy to ehiud 
forms has been studied by Mai, Walker, 
Phillips and others. 

The. indueiice of tomperaturo-gnwlient, 
viscosity and heat-conditions of the liquid 
in determining the instability and the pat- 
terns of cell-structure is being investigated 
in the light of theories developed by Lord 
Eayleigh and IT. JclTrcys. The Schlieren 
method can also be used to show up the 
cells^ but the shadow method is simpler. 


Induced Radio-Activity. 

As a result of the neutron bombardment 
indiKHMl radio-activity by the liberation of 
jS-particles has biHjn exainincMl in a large 
number of cases by Fermi and his collabo- 
rators.’ Thos(‘ results an.* interesting as in 
almost all cases the active products were 
ascertained by chemical methods of separa- 
tion and examination. Aceonling to Fermi’s 
reactions elements of odd atomic and mass 
numbers an*, in general, transmuted to radio- 
active elements with expulsion of a-partieles 
and tho8(^ of evc*n atomic and mass numbers 
transmuted to similar active elements with 
expulsion of protons. The reactions can 
be rei)rc8cntcd by the following typical 
examples. 

Alfa I ni-NaTt+a .. (1) 

MgfS+wi-Naft l-p .. (2) 

Naff (active)->Mgra +;3. 

A s(*cond type of reactions by expulsion 
of protons in the cases of some of the elements 
of odd atomic? and mass numbers is also 
given by Fermi thus : — 

Pi‘ 5 -hui-^Si?.\(active) 

Si?l“>Pi‘Mi5 .. (3) 

Tt may be int(*resting to point out here 
that this sc*cond type of reaction with 
lilH*ratioii of protons is rather uncommon at 
least in the case of heavier odd numbered 
elements. Expulsion of protons from ele- 
ments of light nuclei will also be shown to 
take place very seldom. 

A t hird type of reaction in wiiich neutrons 
are simply or directly captured within the 
nu(*leu8 of the bombarded atoms (without 
the expulsion of a proton or an a-particle) 
and thus forming a heavier and active 
isotope of the parent atom may also be 
possible. If the reaction of the third type 
be postulated for Na, it should bo repre- 
sented llius — 

Naf?+»i -Naff(active)->MgfJ-|-/S • • (4) 

The active product Naff having a decay 
period of about 15 hrs. has however been 
obtaiqed only as a seoondary product di^Q 
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to tho expulsion of a proton from or by 
the expulsion of an a-partielo from AL 
Fermi has found that* the activity in asso- 
ciation witli Na bombarded witli neutron 
has only a ]>enod of 40 secs. — ^whicli is cer- 
tainly in disagreement with th(5 formation 
of Nan from Na as postulated in (4). 
Bjerge and West-cott- liavc? re])ort<id a very 
weak activity from Na, the period of wliich 
is about 10 hrs. This they attribute to 
the direct formation of Naf { in acconlance 
with the above* reae.tion (1) — ^whieh may not 
bo true in view of tlie discrepancy of the 
obsorvecl period of decay. To supplement 
the above contention, it may be cited that 
tlie direct transformation of Al^ into Ali» 
(decay period 3 mins.) by simple neutron 
attachment is not observe<l, as none of the 
two radiations given out by bombarded A1 
cnrre8])onds to this period. Similarly Pin 
(decay period roughly 13 days) does not 
correspond to any of the railiations given 
out by P and thus the view that at l(*ast 
in the eases of Na, A1 and P-* bombarding 
neutrons may be simply embedd(*d.in1o the 
nucleus of their parent atoms s(*ems un- 
tenable. The activity of Na observed by 
Bjerge and West-cott might possibly be due 
to a reaction product obtained by expulsion 
of a proton according to the second mode 
of reaction 

Na7?+wi--NaTJ-l-i> 

In the case of K, Hjerge and West-cott 
(loo. eit) have observed a <lecay period of 
about 40 secs. This agrees with the decay 
period of Na as noticed by Fermi. The 
reaction product in this case appears to be 
certainly due to the direct attachment of 
the neutron to P-nucleus as represen ti*d in 
Ff,®. Na and F thus probably give rise 
to the same radio-active element ae(*onling 
to the following reactions: — 

NaT?i nJ=Fr ia .. . . (1) 

Fi5"iwi-Fr .. .. (4) 

According to Fermi, 'Mg also gives a decay 
period of 40 secs, wddeh if it exists is very 
likely also <luc to Fn®. This loads one to 
think that under neutron bombardment 
Mg may also decompose successively by 
emitting a diplon and then an a-particle 
thus — 

Mg?S+nJ=NafJ+Ui 

Naff+wi=-Pi®+a 

Direct attachment of neutrons to the 
nucleu9 of the bombarded atom as a primary 


process seems however more frequent in the 
ease of heavy elements 

K?S+wl=Ki!l (unstable)->-CaJS+j8. 

Ilevcsy, Pohl and TTosemann^ by a partial 
separation of the K-isotopes observed that 
the natural radio-active product was asso- 
ciated with a heavi(*r isotope of K whose 
mass aceonling to the*, deterniination of 
Baxter was equal to 40. Fermi and others® 
observe that by bombarding K with neutrons 
a heavier active isotope of K having a decay 
period of 10 hrs. has only receniJy been 
obtained. Unstable isotopes of V(«'>2), Mn(50), 
Cu(64), A8(70), Br(80, 82), and Iib(80) are 
found to originate from tluur parent sub- 
stances by sueli simple neutron (‘aptures. 
Probably such simple attachments of neu- 
trons to the nuclei of the bombarded atoms 
in tin; cases of heavy (dermmts is rath(*r 
more common and on many occasions the 
only form of reaction possible. 

Regarding the inactivity of N under 
neutron bombardment as observed by Fermi, 
it may be remarked that the simple or direct 
neutron capture to the niufleus of N(14) 
without the following expulsion of protons 
or a-partieles is ratlu*r improbable though 
N(15) might be trtansforiiied into N(ld) — 
this, how«*ver, certainly does not form a 
stable group even for the least appreciable 
time. N(10) has iiowever be(*n obtained 
from F as a secomiary • i»roduet having a 
period of about 9 8c*es. ((^omi)arc; the (*ases of 
Na, AI and P). A form of direct neutron 
capture to the nucleus of N(14) or of 0(19) 
giving an interirn diate and very transi(*nt 
product forming N(l.^>) or 0(17) which is then 
immediately disrupted with emission of 
a-rays has \m*n postulated by Featlu;r” 
and Harkins, Clans and .Newson^ N(14) of 
even mass number will not probably emit 
a-rays according to Fc^rmi ; rather an ex- 
pulsion of proton is to bi; expected. Kuric; 
observed the photographic tracks in a 
Wilson’s cloud chamber in a mixture of 
N and O which re,vealed e,xpelled particles 
of smaller charge than that of an a-particle 
— ^the expelled particlc*8 a(;corfling to him 
might be a proton, a Diplon, or a H?. 
Kurie suggests expulsion of protons as the 
most probable. The product of such a re- 
action should be radio-active liberating p- 
rays which is also negatived by Fermi’s 
observation. 

C and O are reported by Fermi to be non- 
active under neutron bombardment ; prob- 
ably therefore no protons are expelled 
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from them. Most likely then there is truth 
in the other suggestion of Kuric that Diplons 
].)? (as has been supposed to be ex][H>lhMl from 
Mg) arc also given out from the nuclei of 
these light elements (N and ()) — the reaction 
products in all these easels will however be 
stable and tlKTc^fore will not radiate. 
Fcatlier” is of opinion that during disinte- 
gration of N with neutron capture a Diploii 
is in fact expelled according to the reaction 
NV+wi-o\M-D?. 

S. C. Hihwas. 

Physics Department, 

Dacca LTniversity. 

February 15, 19:15. 

^ Fermi, Ainaldi, A}<o.stino, UastiUi and Se»t‘e» 
Proc. Roy. Soc. (A), 1934, 146, 483. 

2 BJei'geaal Wcat-cobfc, NUure, Aujj. 25, 1031, 
286. 

2 Nowrnann and Walko, Ibid,, Ojt. 6, 1931, 531. 

^ Ilevoay, Polil and lloaeinaiin, Ibid.^ Sopt. 8. 
1034, 377. 

B Fermi, Anialdi, Agn.«tino, Uasetti and Sogre, 
Rivera Scieyitifiea, Dec. 2, 1034. 

® Feather, Proc, Roy. So’^. fA), 1932,136. 709; 
1033, 142, 080. 

7 Harkins, and Nmvsnn, Phya, llev.^ 1933, 
44, 945. 

• Kurie, PAy«. fh»,, 1031,45, 001. 

A note on the method of determining the heat 
of dissociation from a study of the 
long wavelength limit of the Continuous 
Absorption by gas molecules. 

My attention has bci*n drawn to a letter by 
S. Darta and H. Pliakrobarty in the Cnrmit 
of the February issue. Ihdore deal- 
ing with their eriticisins, 1 would like to 
point out that tin? potential energy curves 
dra»vn in Fig. 1 of their note are not corn*ct 
for the ionic ease. Tlu^ potential energy 
curves for the normal and t he first, excited 
states of t-he ionic molecule should intersiud. 
and not join each other to make a common 
energy h*vel of dissociation. This is apparent 
and has been stres8<*d upon liy Franck* 
himself on many oe(*a-sions. 

Datta and Cliakrobarty iiave assumed that 
under the conditions of experiment at cmli- 
nary room temperature, there would be an 
increase of the vibrational energy . of the 
molecules with increase of pressure and as 
such the long wavelength limit would shift 
towards longer wavelength. They have ob- 
tained experimental resists in accordance with 
this hypothesis. But this hypothesis, which 


is the mainstay of their note, falls to the 
ground for the following two reasons : — 

(1) In the case of HCl as a particular 
example, this apparent shift of wavelength, 
limit takes jdacc as one goes on increasing the 
liressure of tlie gas iipto 1 atmosphere, 
keeping the temperature and the lenj^h of 
the gas eoliimn constant. But the? specilic 
heat of IICl at constant volume is 5-00 at 
20°C. and one atmospheric prc'ssure.® This 
tells that under these eondit.ions all the energy 
is due to translaf ory and rotatory degnies of 
freedom. A real shift of the long wave- 
lengtli limit is not, therefore, expected wlien 
we increase tlie pressure from low' values upto 
one atmospheric pressure. 

(2) 'riie increase of oscillation energy with 
increase of pressure^ is against the principles 
of thermodynamics, so long as the tempera- 
ture remains constant. For, it can be easily 
shown that 



in a gaseous system 1 hat obeys Van der Waal’s 
law. 'Hie proof is as follows: — 

’» {%), - - '(s), - KvX 

from the geu(?ral principle.*] of thermo- 
dynamics, but 



which is a positive 


(|uantity, say a. 

[©t' 


■ ■ KS)j 


iVow 



is a negative quantity, and ra- 


P 


is always ])ositive for a system obeying Van 
der Waal's law. For, 



which is a positive quantity. 


Hence 



is negativ e?. This means that for gases obey- 
ing Van der Waal's law, the total internal 
energy w^oiild diminish wdlli increase of pres- 
sure "the temperature remaining constant. 
As the oscillation energy steps are of a much 
higher order than tlic rotational eneigy values 
or the intermolecular potential eneigieSf 
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there can be no increase of the oscillation 
.energy value due to the increase of pressure. 

The shift of the long wavelength limit 
with increase of pressure is thus only apparent 
as I have pointed out in my pajiers,'* and 
this follows from considerations of the transi- 
tion probabilities at different points in the 
upper curve, as shown by Trivedi* from 
wavemcehanieal considerations. 

Momiver, the semiempirical criteria to 
define atomic and ionic molecules have since 
been modified along different lines.® 

A. K. Durr A. 

Bose Tiist itute, 

Calcutta, 

October 3, 1933. 

1 Franck and Kuhn, Bull. U. P. Acad., 1933, 2, 
223. 

2 Snlia and Snvastuvn, Text-hook oj Heat, p.88. 

» Diitta, P. /?. S., 1932, 84 , 138; Z.f. P., 19.32, 

77, 405. 

* Tnv«¥cli, V.P. Acad. Sci., 1934, 4 , 59. 

6 Franck, ioe. cU . ; Diiita and Deb, Z.f, P., 193*1, 
83 . 127. 

Appahentlv there has been some misunder- 
standing. What wo eoneeived was the pos- 
sibility of an increase in the number of mole- 
cules in the higher levels due lo an increase 
in the “population*’ of the molecules in 
the lower level with a rise in the pressure 
and not an increase in the number due to 
any chaiigi? in the; vibrational energy with 
pressure. 

The speeiiic heat data, viz., Cu -- 5 for 
HCl does not shut out the possibility of the 
existenr?e of vibrating molecules. For, even 
if the rotational states are. developed upto ten 
quantum numbers {j .10) — as evinced from 
infra-red data — the contribution to specific 
heat data by the rotational motion would be 
1 *808. This contribution due to translational 
motion would come up to 4-780 and the 
figure never reaches the value 5 even if the 
rotational states are assumed to be developed 
in full i.e., j oo. Thus there is some 
contribution due to oscillation and this is 
further coniirmed by the facst that HOI gas 
at ordinary temperature shows vibration- 
rotation spectra in the near infra-rcHl 
(n— (.*->1, w-0->2) and the zero state of 
vibration according to wavemeehanics has 
an energy— Pu. Once admitting that there 
are vibrating molecules, their distribution 
to different slates according to Boltzmann’s 
law would follow automatically. 

Tbc trouble that has been taken to sliow 


that negative— -a result which is 

given in all Text-Books of Thermodynamics — 
is useless ; for this merely tells of the diminu- 
tion in the total internal energy of the mole- 
cules and is equal to , caused by the tact 

that tlie molecMilar attraction increases with 
an increase in ]3re8surc*. From this nothing 
can be inferred definitely regarding the 
effect of pressure on the oscillation energy. 
Had this diminution in internal energy meant 
the diminution of oscillation energy, bands 
arising out of higher vibrational transitions 
would have been siippn^ssed with an increase 
of pressure. As is well known to the Speetro- 
scopisls, this nev(*r happens; on the contrary, 
working at constant tc^miieratiire higher 
pressure is necessary to get the bands corres- 
])onding to higher vibrational transitions, 
which again confirms the view we have 
expressed in our note, that with an increase 
in pressure liigluT vibrational states may be 
developed mainly due. to an inenase in the 
“population**. 

The main point in our note, how^ever, was 
not this th(M)reticalissiiebutthe cjjpcmnmtel 
fad that ike enmn nhowing the relation between 
percentage of ahftorpUon and wavelength in 
the caiteH of HCl, II Br and NJ) tend to zero 
valucH of the percentages of absorption at values 
of wavelengths which are different for different 
pressures and not for the same value of the 
wavelength as observed by Dr. Dutta. 

We agree with Dr. Dutta that these semi- 
empirical criteria to distinguish the Atomic 
from the Ionic mulcciih^s are not very satis- 
factory. With reganl to the potential curves 
Dr. Dutta is right ; it should be stretched 
slightly ui)ward so as to intersect at least 
one of the upper curves. 

P. Dutta. 

Presidency College, 

Calcutta. 

Note on the Statistical Theory of Regular 
Solutions. 

In a recent, note^ a statistical theory of 
solutions was proposed, but in a subsequent 
paper" it was observe^d that this theory 
as well as that due to Guggenheim® suffers 
from the defect that gas laws have been 
tacitly assumed. Recently Guggenheim^ has 
extended his theory to the case of regular 
solutions as defined by Hildebrand® and 
others. We propose to develop the theory 
in a straightforward and simple manner. 
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Ah HUggi^stcd before” we assunio the follow, 
ing relation 


An = cfcT V A r 

where 0 is the free energy, F the partition 
fnnetion, tlie form of which is not known, A t 
the elementary phase volume. Consider a 
mixtim.'! of and Uu molecules of substances 
A and B forming a regular solution in which 
X molecules of each are present as A-B pairs. 
We then have 

0A ^ ^ feT In (Ha x) — in ^ P A t 
-- fcT U X ■ In fv A T 

where and are the free <*m*rgieH of A 

molecule present as A- A pair and as a 
component of A-B pair respectively. Henei* 
the chang'^ of free energy 

-^*' -=fcT iH 

Bifuilarly we have 

A - A:T In 

X 

Now the total change of free tmergy is 
equal to tlie increase of potential energy of 
the system 

a (2 IC*B- w* M>,), 2A/<' 

as dufiiiwl by Guggonhoini. r is the iininber 
of molecules surrounding each pair. Hence 


from whicdi we liavci 




(»A J) (Wb -J) 2A/;X'T 




which on transformation reduces to 
Guggenheim s relation. Ilildebraiurs relation 
follows as a special ease for A 0, /.c., when 
the total change of frc*e energy is zero. 


A. (jANGULI. 

Chemical liUboratory, 

College Dupleix, 

(•handernagore, 

25, 1935. 

^ Ganguli, Curr. Set., 193.**, 2, 213- 
3 Ganguli, KolL Z., 1034, 67, 304. 

“ Gnggonheirii, Proc, Hoy, Soc,, 1032, A135, 181. 
^ Guggenheim, Ibid,^ 1035, 148, 304. 

® Hildebrand and Wood, J, Chenu Phyn.j 1033, 
1, 818. 

* Ganguli, loe. eit., ref. 2. 


Special Radio Test Transmissions 
on 12th and 13th March 1935. 

Unuku the auspices of the Union Radio 
Scientifiqiio Internationale (UKSI) and in 
continuation of the practice of the last two 
years, a frequency of I khz of liigli precision 
and stability obtained from the 1 khz stand- 
ard tuning fork at the National Physical 
Laboratory in Fiiglaiid was radiated in 
aceordanec with a previously notified 
schedtih^., as a modulation of the carrier fre- 
quencies of the brosuleast transmitters, 
Droitwich (200 khz, 150 kw), Scottish Re- 
gional (<S01 khz, 50 kw) and Scottish 
National (10.50 khz, 50 kw) of the British 
Broadcasting Corporation, England. These 
emissions took the form of a preliminary 
emission programme for adjustment purpos- 
es on 12th March between 0545 and 0015 1ST; 
the main schedule of emissions of 13th March 
lasted from 0000 to 0845 1ST. These emis- 
sions have the two-fold object (a) of iutcr- 
comparison of national standards of fre- 
quencies or of calibration of local apparatus 
wlierc primary standards do not exist; and 
(b) of making observations of a physical 
nature such as fadiug, etc., characteristic of 
the transmission path. 

RecMuiUy, a multivibrator typo of wave- 
meter e(|uipmont of up-to-date design and 
driven by a 1 khz eliiivar tuning fork, main- 
tained at a temperat ure varying little from 
50'’C and at a pn^ssurc of 75 mm. has been in- 
stalled in the laboratories of the Department 
of Electrical Teehnology of the Indian Insti- 
tute of Science, Bangalore, to serve as the 
reference standani for India. The fre- 
quency of this fork had been accurately 
measured at the National Physical Labo- 
ratory prior to shipment of the apparatus to 
India. Hut the measurement on 13th March 
of the frequency dillerenee between the two 
1 khz signals— either by the phonic wheel or 
by the beat note method — was found to be 
out of question on account of (a) the rapidly 
diminishing signal intensities at Bangalore 
of the incoming 801 and 1050 khz signals 
from early morning hours onwards, (b) fading 
and (c) atmosplicric disturbances in relation 
to the signal strength. Comparatively speak- 
ing, the disturbances were far more severe 
on 200 khz, the frctiuency of Droitwich, and 
it was not without difficulty that the 1 khz 
modulating note could bo heard. This 
station could not therefore bo used. 

For visual observations (Fig. 1), the out- 
pat from each receiver was impressed acrosa 



1 khz elinvar tuning 
fork provided with 
temporaturo and 
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the vertical plates of its cathode ray oscillo- 
graph, while the horizontal plates were 
connected in common to the output of the 
local 1 khz fork apparatus; the resulting 
image on the screen was quickly traced by 
hand on a piece of clear tracing paper. 
Observations were liampored considerably 
by a rather unexpected source of trouble 
in the form of a continuous current motor 
used for pumping water. The announce- 
ments could not be made out at all. 

The test oscillator modulated at 1 khz 
from a local tone generator was used in 
gaining experience in adjustment. 

The pattern on the screen was, in general, 
a somewhat distorted ellipse on both 80i 
and 1050 khz ; neither its shape nor its size 
was constant for more than a few seconds 
at cither frequency (Figs. 2 and 3). The 
variations were more pronounced and rapid 
at the higher frequency than at the lower, 
particularly on 12th morning. In view of 
the location of the two transmitters at the 
same site in Scotland and the accuracy and 
high stability of the fre((uencies of the In- 
stitute and the NPL forks, the above would 
indicate that the variations in the ilgtires 
observed on the oscillograph screen were due 
to the ionospheric transmission path in re- 
spect of intensity and of phase, that is, path 
dilYerence. The local I khz voltage ac.niss 
the horizontal plates of the oscillograph with 
the 1050 khz receiver output across its 
vertical plates was rephi<*ed by the output 
from the SOI khz receiver : but the signals 
were so feeble that no clear diagram was 
obtained on the screen. The modulating 
fre(j[uency for the subsidiary emissions earli- 
er in the morning on 13th March dilTered 
from that of the main emissions by only a 
few points in a million or less. 

In spite of the distance of Bangalore from 
the transmitters and of the severity of 
electrical disturbances, more satisfactory 
observations and even measurements would 
probably Iiave been possible if the pro- 
gramme of transmission had started about 
an hour earlier. Alternatively, modulation 
of some of the sliort wave - transmitters 
might have enabled useful observations 
notwithstanding severe fading at these 
hours. 

At the southern end of Bangalore, about 
4 miles from the Institute Mr. N. Srinivasa 
Bow listened in ” on 1060 khz using the 
excellent super heterodyne receiver owned 
by Sir M. N. Krishna Bow. Atmospheric 
disturbances and fading were present but 


little of any man made” disturbances. 
The announcements could be made out but 
somewhat incompletely. The 1 khz emis- 
sion was heard; but as the morning proceed- 
ed, the signal got weaker; after about 
0730 1ST, nothing came out of the receiver 
except disturbances. 

Grateful thanks are due to Dr. E. II. 
Hayner of the National Physical Laboratory, 
Teddington and present Chairman, Commis- 
sion 1, Standards, of the lIRSI for kindly 
forwarding all relevant information and 
literature relating to the transmissions and 
to apparatus arrangements ; to Mr. Evans 
of the Gramophone Company and to Mr. 
K. S. Ramamurthy for kindly lending the 
necessary broadcast receivers for the tests ; 
and to Mr. N. Srinivasa Jiow for his accurate 
report of what he heard. 

The apparatus arrangements and the 
observations were all made by Messrs. B. V. 
Baliga, T. I). (Jhatterji, T. Krishnaswamy 
Rao, S. N. Mukerji, K. Raghunatha Kao 
and T. V. Rama Miirthy of the Electrical 
Communiffiition Engineering Section of the 
Department of Eh^ct.^ical Technology of the 
Indian Instit ute of Seienee, Bangalore. 
Indian Institute of Science, 

Bangalore, 

March 1.5, 1935. 

Densities of Aqueous Solutions of 
Formaldehyde between 20® and 40®. 
Ai’KK»A(?n ANP Haiiscmiall’ ha\<‘ determined 
the densities of formaldehyde solntinns in 
water at 18°. .\s these solutions of different 

concentrations an* now extensively used in 
pliotogra])hy in India, tlu^ir densities liave 
now i)e«*ii determined at temperatures be- 
tween 20-10®. Thus, with the aid of .an 
aeenrate hydroim'ter, the data given in 
Tabh* I can be readily employed for deter- 
mining tlie concentration of a "given solution 
of fonnaldeliyde at the usual laboratory 
tenifieratiires in India. 

For these determinations pure formal- 
dehyde gas was obtained by passing a current 
of pure nitrogen over trioxyTriethylone con- 
tained in a retort heated to 180®. The gas 
was absorbed in distilh d w'ater kept in an 
ie4; bat h and tlie most coneentrated solution 
containing 12 per ctmt. of formaldehyde by 
volume Wiis obtained. The amount of formal- 
dehyde in the solution was estimated by 
the usual iodine method. 

Densities were determined by a specific 
gravity bottle (Regnault type) which was 
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kept for fifteen luiiiiites in si tiiennustat 
maintained at any dc^sirecl teinperatun* to 
within + 0'02®. Tlio balanei* w(‘ij(lied eor- 
rectly to O-l ni«?iii. and the method of 
doubh!^ weighing wji» eniployecl, eorn*etion 
being applied for boiiysiney. A sot of 
standard weights with N.l*. ]j. e.ert itieate 
was used. 

The results obtaim^l sirc^ shown in Tsible 1. 

Tabj.k I. 

Demitirs of twVf^oHs soIhUohh of fonnaldchydo 
in In Wit of thv dfusily of watrr nt r* C, 


G 1 anis of 
formal - 
di^liyde 
in 100 
c.r. sol. 

1 

1 


I)«. 

TI 411 

2-76 

1*0005 

1*0054 

1*0037 

1*0020 

1*0001 

6-3 

1*0167 

1*0152 

1*0136 

1*0115 

1*0097 

11*65 

1-0320 

1 *0303 

1*0284 

1*0203 

1-0242 

14*43 

1 *0403 

1 *0.385 

1*0305 

1*0344 

1*0321 

10*3 

1*0552 

1*0531 

1*0510 

1*0486 

1*0402 

25*26 

1 *0703 

1*0081 

10658 

1*06.33 

1*0006 

30*9 

1*0859 

1*0835 

1*0808 

1*0782 

I *0754 

37*35 

1*1013 

1*0987 

1*0901 

1*0933 

1*0904 

41*43 

1*1126 

1*1099 

1*1071 

1*1042 

1*1019 


Gujerat (\)llege, S. Datak. 

Ahmedabad, 

Februarj' 2f)th, 19;ir». 

' Arbprttfn luis d^fn ICaisprlicht*n Hpriindhoit 
sumtc. —Ztrei n ndzirtt nz ojsinr Hand, 1 OOjj. 

Culture of Micro-Organisms on Cellophane 
Membrane. 

In the course of our studies on the mecha- 
nism of nitrogen fixation, it. was found 
necessary to oWain considerable quantities 
of bacterial (azotobacter) growt h free from 
the solid cionsiituents of the culture media. 
By covering the solid medium with cello- 
phane mcmbram*. it was thought that the 
crystalloidal constituents comprising the 
greater portion of the nutriment, w^ould 
jiermeate through the membrane and be 
made continually available to the growth 
of the bacterium while the solid medium 
underneath would, as usual, serve as the 
reservoir gf nutrients and water, 
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The experimental technique consisted in 
covering the surface of the solid medium 
(after setting in a petri-dish) with a sterile 
strip of moistened Cellophane, so that the 
membrane was in intimate contact with 
the surface of the medium. (Cellophane 
supplied by the British Cellophane Company 
is used and it could be sterilised by heating 
it in an autoclave at 15 lbs. pressure for 15 
minutes). The dish w'as inoculated in the 
usual manner. The organisms grew quite well 
on the media and the growth was found 
practically as satisfactory as the gi'owth 
on plain, uncovered media. When sufficient 
growth had occurred, the membrane was 
lifted out of the dish and the bacterial 
growth c^asily recovered from t he membrane!. 

The technique has now been suc^cessfully 
extended to other aerobic organisms. At- 
tempts are also being made to apply the 
method to strict ana^rolx^s and to such 
parasites as normally grow only in associa- 
tion with their hosts. 

T. U. Hhaskaran. 

M. WUEKNIVASAYA. 

V. SlIlJBAIIMANYAN. 
Department of Biochemistry, 

Indian Institute of Science, 

Bangalore. 

Mandi 9th, 1935. 


Synthesis of Pinononic Acid. 

PiNONOMC acid was obtained for the lirst- 
time by Wagner and Krtschikowski' by 
the oxidatiem of e-pincnc which contained 
some verbehoiie or verb<‘nol, and later on 
Kerschbauni" and Blumann and Zeitscher^ 
got tin* samii! by oxhlising verbeiione. Fnunin 
and Autin* obtained the same .acid by the 
oxide! ion of olibanol th(^ constitution of which 
is not yet definitely known. 1'he establish- 
ment of the constitution of verbenone, 
dep^mds entirely on the synthesis of pinononic 
acid. This lias now been achieved in the 
course of our attempts to syntlu^sise pimme 
and verbenone starting from norjiinic acid. 

trrtws-Norpinic acid prepared according to 
the. method of Kerr"' with slight modifications, 
was converU^d into the m-anhydride in an 
yield of 80-85 per cent, of tlieory by heating 
it with acetic anhydride in a sealed tube at 
190-200". This on being treated with an 
equimolecular quantity of sodium methoxidc 
in methyl alcohol gave the sodium 
derivative of citf-norpinic acid monomethyl 
ester (T) in almost quantitative yield. 
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CIl.OOOMe 
>OHs 


No : 

\ / 

I 

CHICO 

MojC ^01 1- ^(’11, 


CHIC/OgMo 

McjC \ cil . 

\ / 

CH-C’O.cn 

II 


CII.COaMo 

yif,v \cii, 

' \ / 

(HT-C’O.CITa 

III 


y\i>.,r 


\ 


CIl-C’O 
V 


/ 

\ 


IMl CO 


CII-COOIl 

/ \ 

Mi -*0 iCIla 

\ / 

OJI-OC).C*Ha 

IV 

CIT-rlla 


Noi 1,\( MI.. M «•..( \vU.j \ I , 


CMI-CMIa 
VI 


OII-CHFa 

VII 


The acjid chloride (II) prc*pared from the 
niono-aeid (T) witli thionyl chloride, gave* on 
treatnnmt with oim; iiiolcHiule of ziiic-inetliyl- 
iodidc-s pinononic acid mcdhyl ester (HI) 
b.p* l*10-i;i5°'l I nun. obtained previoiislj- 
by Wagner and Ertsehikow'ski*^ by esterifying 
the acid obtained from pinene by oxidation. 
This ester lias been hydrolysed by aleoliolic 
potash to pinononic acid (TV) m.p. 129°: 
seniiearbjizone, ni.]). 209". 

Work on tlu‘ conversion of methyl pinono- 
nate (111) into *‘keionopinone” (V) by the 
elimination of a molecule of methyl aicoliol 
is ill progress which it is expended on reduc- 
tion w'iir yield nopinono (VI) and nopinane 
(VII). 

P. (•. OUITA. 

K. (lANAPATIIT. 


Department of Organic diemistry, 
Indian Institute* of Science, 
Bangalore, 

April 2, 19;i.-i. 


1 /I.'/-., 1S»0,29, NSl. 
lipr., 100 1,33, SOO. 

Her,, 101M,46, 1101. 

* I0i:b401, -i.’iO. 

5 J. Am. Chem. >’oc., 1029,51, Oi l. 
“ Aor. f it. 


Aerial Roots in Sorghum. 

Tiik giain sorghum plant is usually single 
lieaded. Whc»n the head develops and gets 
weighty the plant supports itself on wots 
fornu*d from the nodes immccliately above 
the ground. Nodes up to four may usually 
function in such elTectivt* root production, 
though occasionally (according to vigour 
and closeness of the internod(*s) the number 
might go up to even ten. With the setting 
of the grains and the drying up or falling off 
of the low'er leaves, a?rial roots appear. In 
some eases sucli roots pi<*ree through the. 
persistent leaf sheaths. Their emergence is 


marked by knobs on the sheatit surface. 
To determine tin* effect of the. leaf sheath in 
.such root formation 50 plants in the local 
Peria Manjal variety of sorghum ivere dc- 
.sheathed when 50 days old, w^ith 50 other 
plants for a control. Observations on the 
(‘mergence and distribution of a rial roots 
w(*re mad(* at intc*rvals. Five days after 
de-sheathing .‘19 plants so d(*-shi*at liecl started 
t4) d(*v(*lop roots, w]i(*r(*as only 1 in the 
sh(*aths-iiitaet group show(»d sueli activity. 
After a month, in the 50 x^Iunts of tlm 
8lu*aths-intaet group, 4 plants develop(*d no 
a*rial root.s, ‘10 develo])(*d th(*m in the first 
node above the ground, I I in the first two 
no(l(*s, I in tlir(*e nodes and I in four nodes. 
In the de-shi*athed group all devi*loped roots, 
11 of them in two iH)d(*s, 52 in thr(*e nodes 
and 7 in four nod(*s (vide Fig. 1). Thc^ 



Fi«. 1. 
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top nodes got stimulated eA)nsequent on 
do-sheathing, a condition brought about 
in nature tlirough a natural slackening of 
the grip of the loaf sheath on the node and 
the need of the toi)-hoavy plant for ancillary 
support. 

Thougli the grain sorghums do not tiller 
like other cereals, still in certain yt‘ars of 
abnormal rainfall and untimely opulence, 
there is a tendency for some of the dormant 
buds in the axils to give out side shoots 
that develop small ear-heads. The angle 
that these ear-heads make willi the main 
stem coupled with the slackening of the 
hold of the leaf slu^ath, often results in the 
basal internodes of the side slioot.s bedng 



Fig. 2. 

Clasping roots of side shoot. 

stimulated into root production. Those 
roots develop rapidly and clasp the stem 
and thus affonl security to the side shoots 
{vide Fig. 2), This close clasp is made 
eiiicient by the marked flattening of such 
clasping roots. 

0. X. Rangaswami Ayyanoak. 
V. Tanduranoa Kao. 

Millets Breeding Station, 

Coimbatore, 

March J4, 1935. 


Occurrence of Psilotum, Sw. in the Punjab. 
The genus PsUotum^ Sw. is a very widely 
distributed on(! but is confined mostly to the 
tropical parts of the w^orld.* There are only 
two of its species recorded. One is Pniloinm 
mmplanatum Sw. and the other is P»ilotum 
triquetnnn Sw. The former species has not 
so far been observed in India. The latter 
is generally considered to occur mostly in 
Assam and Bengal. The tw^o fairly old 
accounts of l^rain^ and Balgado'* and a 
private information from Boyal Botanic 
Gardens, Calcutta, however, prove that the 
occurrence of the plant in this country is 
not so restricted. Specimens have also 
been collcicted from places in Soutliern 
India, Central J^ovinc(*s, Bombay, United 
Provinces, etc. It would be of some further 
interest to point out that the distribution 
of tliis plant even extends to the Punjab — 
a region fairly* removed from the tropics. 
According to the autliorities of the Herba- 
rium, Forest Research Instit ute, Dehra Dun, 
S|H'.eimens of P. iritincinim have been col- 
lected and brought there* from Upper 
Bashahr (a valley in Western Himalayas) 
besides from places in arenas already men- 
tioned. In the summer of 1933, the writer, 
who aecom])anied the late Rai Bahadur 
Dr. S. R. Kashyap on a botanical excursion 
to Himalayas, came across a few plants of 
P. triqu€trti7n at Sultanpur, a place in Kiilu 
which is another valley near Basliahr. 'I'he 
plants grew on the ground among the thick 
and moist undergrowth of AhiUR forest 
along the bank of the river Beas. Home more 
plants of the specks were found by Mr. S. A. 
C.liaudhuri, anotlier member of the party, 
from about tw'o miles aw'ay from the pre- 
vious place, growing in a similar situation. 
No more specimens were met with hy the 
party at any otiicr place in the valley. 

The writer’s thanks are due to Mr. K. P. 
Biswas of Koyal Botanic Gardens, Calcutta, 
and Dr. K. Bagchee of Forest Research 
Institute, Dehra Dun, for the information 
suppluKl in the present connection. 

Prakasu CilANniU Joshi. 
Department of Botany, 

University of the Punjab, 

Lahore, 

March 13, 1935. 

1 Baker, J. O., Per/i AUies, 1887. 30. 

* Prain, D., "The Genus Psilotum^ Sw. in India,” 
Journal Boinbay Natural History Society, 1893,8. 
128. 

3 Dalgado, D. G., ‘‘Note on Psilotum triquetrum^" 
Journal Bombay Natural History Society^ 1802. 7. 
541. 
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Nucleolar Behaviour in the Somatic Mitosis of 

TrichomnthfiE dioica Roxb. 

Prkw and Bowkn^ working on a nuinbor 
of Cucurbitaci^ouH plants obsorvod that dur- 
ing somatic mitosis the nucleolus often 
persists up to the metapliase when it dividers 
and the divisional products migrate* to the 
poles. Similar behaviour of the nucleolus in 
higher plants has been previously noted by 
other investigators an account of wliicli lias 
been given by Frew and Bowen. Tn this 
note an account of the beliaviour of the 
nucleolus as observed by us during somatic 
mitosis has been pri^sented. 

{Simultaneously with the disappearaneci of 
the nuclear membrane the nucleolus is also 
lost sight of, but in some eas(*s it is se(ui to 
persist up to telophase. Such nucleolus is 
generally found to lie entangled within the 
chromosomes after the disappearance of the 
nuclear membrane. The volume of the 
nucleolus becomes much n^duced. The 
nucleolus is usually round at this stage. 

At the time of orientation of the chromo- 
somes at metaphase the nucleolus also 
moves along witli them and lies more or h.*ss 



X 2,000 


at the centre of the spindle (Fig. 1). 
Very soon after its orientation at the central 
region of the spindle, the iiueleolus tries to 
move bodily to one of t lie poles and assumes 
different forms. This is noted before the 


anaphasic separation of the chromosomes. 
As the nucleolus moves further away from 
the chromosomes a very thin thread-like 
process may be seen connecting the nucleolus 
with the ciiromosomal r(*gion of the spindle 
(Fig. 2). During the migration of the 
nucleolus to the pole* it appears as pear- 
shaped body which gnulually rounds off 
and becomes spherical, in almost every 
cast* the nucleolus seems to move to either 
of the poh*s without division, but in a very 
few instances, however, division and subse- 
fpient migration of the? divisional products 
have been noted. In th(*se cases the 
nucleolus is caught just in the central region 
of th(* spindh* at metaphase and becomes 
elongat(*d in the direction parallel to its 
longitudinal axis and und(*rgoe8 constriction 
at the c(*ntral region. (Iradually the. central 
region b(‘Comcs attenuated and the two 
daughter halves are pulled apart. The con- 
necting proc(‘ss ruptures ami finally the two 
daughter nuclei s(*parate. The scfiarated 
halves are not always identical (Fig. .3). 
The nucleolus as it reaches the pole is ulti- 
mately cast, out of the spindle area and lies 
at some distance from it. 

The anaphasic movement of the chromo- 
somes does not take ]>laee until the nucleolus 
has reached its final position. During ana- 
phase and t(*lophase the miel(*olu8 is found 
to lie in the ])osition ilready attained by it 
during the meta])has(*. It remains in the 
same ])osition without showing any signs 
of degeneration up to flu* reconstruction of 
the daught(*r nuclei. In the* daughter nuclei 
new' tlefinitiv(* nucleoli are organised. These 
newly constructed nuclei do not appear to 
have any connection wdt h 1 he cast out 
nucleoli which always remains extra-nuclear 
(Fig. 4). Mostly the cast out nucleolus at 
this stag(* does not seem to show- any appre- 
ciabh* ciiange, hut in some pn*parations a 
dull appearance is noted. Shortly after 
this the extruded micletdiis siuldenly dis- 
appears ill the cytoplasm without leaving 
any trace. Ilie cytoplasm appears to be 
quite homogt*ni*ous and no trace of the 
nucleolus is seen. 

The mwle of division and the migration of 
the divisional products of the nucleolus has 
lM*en explained in various ways. The theory 
of fibrillar contractility does not appear to 
expliiih the polar migration of the nucleolus 
because as previously pointed out by other 
investigators, the nucleolus does not show 
any fibre attachment and still it moves 
earlier than the chromosomes. The 
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“Stemni-theoiie.” also fails to explain the pre- 
cocious migration of the nucleolus to the 
Frew and Bowen are of opinion that “the 
spindle area represents a region in which are 
localised those forces of whatever kind 
which are responsible for the anaphasic 
movements.” The equatorial orientation 
and subsequent division of the* nucleolus is 
merely a necessary result of the more or less 
incidental catching of the' nucleolus in the 
spindle region. On this hypothesis the mi- 
gration of the nucleolus to one of the poles 
as observed by us in TriehoHaniheE dwica 
could be <>x])lained. In metaphVise the 
nucleolus lies a little, above or below the 
equatorial plate and as such the “forces” 
.acting on the niich^olus being greater on one 
side than in the other, the nucleolus is 
bodily pushed aside and migrates to one of 
the poles. In those cases where the nucleo- 
lus lies in the centre of the ecpiatorial ])late 
the forces at work being equal on both 
sides of it, the nucleolus is divided equally 
into two. 

1. BANmji. 

M. C. Das. 

Department of Botany, 

Calcutta University, 

February 20, 19;i5. 

1 Frow, F. P., and Howon. B. II., Quart, Jour, 
Mivr.Sri, I!W0, pp. 197-210. 


Chromosome Numbers in ^eshania grandijlora 
Pfcrs.— The Agathi Plant. 

Henbania grand ifiora, Pers. is a leguminous 
soft-wooded tree? commonly grown to serve 
as a ])ost, on to which betel vines are trained. 
Its leaves provide light shelter. In the 
early stages young twigs with leaves are 
cut and fed to c(»ws. The tender leaves 
are consumed as greens. The tree grows 
to a height of about 20 feet and its grand 
flowers are about 10 cm. long. 

The chromosoines in this legume were 
studied in two varietic^s: (1) the common pole 
variety about 15-20 feet high with w'hite 
flowers about 10 cm. long, flowering at 
definite times, and (2) the short, early 
branching, red flowered variety about 7-8 
feet high, with flowers about 8 cm. long, with 
frequent flow4‘ring. 

Divisions wen? obtained in pollen mother 
cells in burls of about k cm. long and of 
pollen grains in buds of 2 cm. length. Aceto- 
carmiue smears as well as peimaiuvrit sections 
Stained in Gentian-Violet-Iodine were ■ 


examined. Counts in both pollen mother 
cells and pollen grains gave 7 (seven) as 
the haploid number. The chromosome 
numbers in both varieties were found to be 
the same. In the polhm grains the chromo- 
somes were found to be larger than in the 
pollen mother (jells. 

The chromosome complement was found 
to be made up of 2 long, 2 medium and 8 
small. In the two long ones chromosome 
was slightly. long(jr than the oth(*r, s0*al8o in. 
the two mediums * (Fig. 1). A median 



Fig. 1. xflrioo 


attachment' constriction was found in the 
long(*r and a Hub-m(»dian in the shorter of 
these chromosomes. All th«‘ shorts had 
median attachment constrictions. The 
segregation was normal and regular. In 
the pollen mol.her cells one of ihvt long 
chromosomes was found to be sometimes 
retarded (Fig, 2). 



Fig. 2. X2100 


Kawakami (1930) records 16 (sixteen) as 
the haploid number in Sesbania nculeataf 
Pers. 

N. Krtshnaswami. 

(j. N. RANGA8WAML AYYANGAR. 
^Millets Breeding Station, 

Agricultural Research Institute, 

Coimbatore, 

March 28, 1935. 
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The Fish and Fisheries of the Punjab. 


In your issue of Deeember last a correspond- 
ent attacks a scries of short articles enlitliMl 
as above which appeared in the 
on October 28th, and >ioveinber 4th and 
ilth, 19:51. 

Tie appears to be* iindc^r the impression 
that the above articles were a criticism on 
the .Department of Ajrriculliire and * the 
Fisheries, Kesearch ()fficer. l et me* assure 
him, hen‘ and now,* that there was no such 
intention on tlu^ writer's part. If criticism 
dr attaef then* was, it was levelled at Govern- . 
ment .for ado])ting a “drift” policy in re- 
gard to what should be an important depart- 
ment, responsible for a vast food supply of 
.the ])rovince.* 

FKOll aURUKST SCIBSCK. 

** Tiie coLTespondont of the Stateaman Bii^^osts 

that the rcsp.-irch work on lislicrica in the 

Punjab plioiilii he olosod down * until ciich t ime as 
lulequate finals an* available to place it on a proper 
fouliu;!:. with a iiiscicultiirisb from Europe or 
America at its head’. Tnis is just the kind of 
advice a civilian administrator of a HcieutUic 
department would, in a spiiit of despnir, tender to 
the (ioverninent when its financial resources inij^ht 
he t>eiiiporniMly dislocated ; but the viewpoint of 
a scientist wnuhl precisely br> the opposite. ” 

.Ir/nin, “The advocacy of tlie policy of clos- 
ing down research departmenfs of (lovernrneiit in- 
dustries sucli as is advocated by tlio correspondent 
of the .. ..C'lii only ho accepted on the 

responsibility of placing the country in a stiito of 
perpetual diuiendence on foreign products. ” 

2. “ Accjirding to t.be correspondent of tin! 
Stateaman “when a Uescarcli O nicer was appoint- 
ed in H)20 it was contidciitly hoped that the 
branch would develop, but 1 1 years liave elapsed 
and ex«*cpt that he has access to a line laboratory, 
re.s<!arch, as such, is no furtlii?r ailvaiiced.” The 
Research OtUcor alluded to is a young inexperienc- 
ed graduate of the Punjab University and lie was 
expected to work miracles without special training 
ami necessary guidatict? by the head of the 
department. “ 


r attach no blame to the Research Officer 
as it has been vc‘ry much a case of a carpenter 
without tools, but I would again rcitcTate 
do 7wt play at reacareh. 

Alluding to the introdnetion of trout in 
tlie, hill streams the writer tells- us that it is 
dangerous to try experiments in introdueing 
exotic siK*cie8. Ife says : — “Any interferenee 
by clumsy experiments is an act w'hich few' 
trained and experienced scientists would 
lightly undertake. ” He, how ever, omits to 
mention that the. experiment was undertaken 
in waters in which only one indigenous 


The writer in Cnnrnl Sciewr is, 1 presume’ 
himsf*lf a scientist and, as such, should pride 
himself on the im^tieulous aeeuraey to detail 
and obsiTvatioii of facts from which his 
deductions are made. Half truths should 
be anathema to him, and yet. what do w'e 
find i Ife ({notes extracts from the articles 
in epmstion to show that the* WTiter advocates 
the closing down of all research, and care- 
fully omits the passages which lead to the 
sugg(*stion and go to tlie root of t he whole 
trouble, : — A'fop playing iriih rvaearah and 

waaiing puhlir fnnda. If you vanmd do other- 
iriar than piay, thru atop it rutirdy. 

The following extracts s]M*ak for theni- 
selv(‘s. I give them in |)arallel eoluinns : — 

FROM THE statesman. 

“ Can th«> proverbial two mon and a boy, with 
a tank to {)lay in. constitute tlir? research of a vast 
subject like the fislieries of a province ? That 
resoaroh is osscntial no one can deny, but why 
play at it 

Again f “If ... .research cannot bo carried on in a 
busim!Hs-likc! way, witli a {ii-opor staff and facilities, 
it should be closed down altogether till better 
times. To continue to play with it is a useless 
expenditure of public funds....” 

Amun^ “ It lias already been said that research 
is absolutely essential if we are to get the best 
results, but research must be iindertaki^n seriously 
and not played with. If this cannot be done ft 
would be better to close it down entirely until 
such time as adi.^quatn funds are avaihible to 
place it on a proper footing with a pisciculturiKt 
from Europe or Americ.a at its head. “ 

2. A layman might be forgiven for asking imw 
lung a scientist remains “ young and inexp(!ri(me- 
ed” ? Thu Oflicer in question took his M.Sc. 
(1st Class) in Zoology, in 1UI(5 or 1017. Ho then 
spent a year or so in thi! Triw College and was 
PiMifesBor of Zoology in the Aligarh College 
bi?foii5 joining the Fisheries Department nearly 
15 years ago. For the last 24 years lie has had 
the advantage of w* irking under two eminent 
Kcientistsi the OoviM-nmont Entomologist and the 
Director of Agriciilluro. ITnder their “ special 
training ami necessary guidance ” has flslicrica 
research progi-essed one iota in that time ? 

spopios pxists, and that otk* of small oeonomic 
valu('. On the oth(*r hand has not the 
question of introducdiig trout into the Ravee 
River at Madhopnr (wrhere mahseer and 
other indigenous varietit's sibound), been 
recently mooted, and by selentistsf Tlie 
question was put to me by one in all serious- 
ness. .He may, of course, have* been un- 
trained and inexperienced. 

In tlie articles in the SMeaninn the sug- 
gestion w'as made that the Research 8(?e.tiQn 
should remain under the Agri(5ultural T>q- 
partmeut but that, the Administrative 
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Branch should be placed under the Game 
Warden. The latter part of the su^i^estion 
found an echo at the recent All -India Con- 
ference for the Preservation of Wild Life. 

To put the whole case in a nutshell. Jf 
the Director of A^yriciilture is to administer 
the whole Fisheries Department as W'ell as 
his own he* should be jnven thi^ staff and 
the facilities with which to do it. To expect 
a busy man like him to ^ive the requisite 
time to another department is to ask for 
the superhiinian. 

On the other hand if D.D.vV.’s and 
B.A.T).A.'s are to wander about the riverain 
tracts doinfi; the work of Fisheries Ofticers 
they must have a ^ood deal more time on 
their hands than one ima^rines. If they 
have enough work of their own to keep them 
employed then they obviously cannot do 
justice to the lisheries, so why try 1 

“Interested.” 


[In the light of the remarks made by our 
correspondent “Interested”, w^e have re- 
perused the Editorial on “Inland Pisheries 
in India”^ and also the short articles pub- 
lished in Statesman on October 28th and 
November Ith and lltli. We were con- 
cerned only with t\w broad principles and 
general problems of the Fisheries in India, 
and made certain constructive proposals for 
their improvement. We had no persons to 
defend and no interests to support. We 
had absolutely no motive in conc^*aling 
“truths”, llowever “Interested” tries 
to point out that some of our statements 
misrepres(*nt the intentions and purposes of 
the writer of the articles in the Sunday 
Statesman. We maintain that our Bditorial 
is perfectly honest and disinterested. 

(in reading the articles on “Fish and 
Fisheries of the Punjab” published by a 
“correspondent” in the Statesman, w'c can 
hardly resist the conclusion that the writer 
of these articles ])OHsessed an inside knowledge 
of the working of the Department, his main 
object w'as to convince the local Government 
of the advantage and desirability of placing 
the administrative branch of the Fisheries 
Dcpartm(*nt under the Game Warden, — a 
newly created i)ost, — and for this pinqiose 
the articles wc^n; cast more in the nature of a 
propaganda, suggesting that the Fisheries De- 
partment could not function efficiently under 
the existing arrangement. We are surprised 
to learn from “ Interested ” that a funda- 
mentally wrong suggestion of this kind, in 
connection with the development of Fisheries 
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in India, has recently been made at the 
^‘All-India Conference for the Preservation 
of Wild Life ” which met at New Delhi not 
long ago, and we hope to be able to review 
in these columns the proceedings of this 
assembly as soon as they are available for 
the public. 

We stress that the following considerations 
are imperative for the satisfactory progress 
of research work on Fisheries in India. 

(1) The Dc*,partment should be stalled by 
scientists suitably ti'aiiied for Fishery work, 
possessing knowledge of local conditions. 

(2) The ilead of the Department, himself a 
scientist, should provide a carefully planned 
programme of laboratory and lichl work for 
his assistants whose investigations he should 
guide and control. (3) The Department 
should receive sidequate (Inancial support 
from the Government. 

‘‘Interested ” points out that his advice 
to the Punjab Government is “to stop 
playing with research and wasting public 
funds : if you cannot do otherwise than 
play, then stop it ontiiely”. Our advice is 
“don't permit research to be played with. 
If you know your job, you can make the 
limited grants go a long way. Impress upon 
the mind of Government that research is 
revenue. Demonstrate this fact by your 
results. We don't want the ghost of a 
correspondent to come and tell us that 
research is good but close it down, if you 
cannot provide siiITicient funds or import 
experts from America and Europe.” Mani- 
festly the remedy suggested by the corres- 
pondent to the Stafi ^man whom “Interested” 
has set out to support, is far more drastic 
than the disease, and no one who is acquaint- 
ed with the history of scientific roscarclies 
will support the views of either of these 
writers. 

The Punjab Government has been spend- 
ing money on Fishery Jtesearch and if it is 
being played with, the causes for such a 
condition are (1) the research ofllcor possessed 
no training in Fisheries at the time of his 
appointment, (2) he was not furnished with 
any organised programme of work, and 

(3) the non- scientific head of the Department 
could neither advise nor guide research 
work. Under such unpropitious circum- 
stances neither the length of the service 
of the research officer, nor his early academic 
qualifications in general zoology and not in 
fisheries, could make him an experienced 
expert for fisheries research. The Govern- 
ment Entomologist and the Director of 



April 1935] 


CURRENT SCIENCE 


491 


Agriculture are iincloubtcclly eminent in their 
own restricted spheres of work, but cannot 
reasonably claim to direct investigations in 
Fisheries, a province entirely out o[ their 
beat. It is not therefore surprising that 
Fisheries Kcseareh in the Punjab has not 
advanced even under the guidance of these 
scientists. 

It occurs to us that the Punjab Govern- 
ment which provides money for fishery re- 
seandi and maintains a research ofiicer 
should have invited a Fishery expert — for in- 
stance the l)ir(»*.t.or of Fislieries, Madras, or 
the Director of tlie Zoological Survey of India 
or his nominee, — to draw up a programme 
of work for the oilicer and to supervise it 
periodical 13 ^, when the Guvernrnent discover- 
ed that it could not obtain such assist- 
ance from the non-scientific head of the 
Fisheries Department. It is inevitable that 
research under these circumstances should 
drift into play: and most assuredly the 
remedy is not to “stop”. Use ail the 
available forties and material. Then ask for 
more. Fislieries researcii is both a field 
problem and laboratory work and in the 
initial stages, a great deal of work is capable 
of being accomplished even with moderate 
equipmenfi provided there is adequate know- 
ledge and generous cntliiisiasni for discover- 
ing and solving problems. Recently wo 
liavc Iiad an occasion to refer in these 
columns- to the progress ma<le by a small 
Fisheries Department in the Ronibay Pre- 
sidency and it is very gratifying to learn 
that without the expert advice of pisci- 
culturists from America or Europe, this 
Depariment has during the last two years 
achicvetl great progress in the lish trade in 
Rombay. In order to improve its fisheries, 
the Punjab Government should place the 
Fisheries Department under a local expert 
possessing the requisite qualifications for 
advising the Government on scientific and 
administrative problems and for guiding 
and controlling the research work of the 

officers. , ^ 

“ Interested ” betrays lack of knowledge 
of Indian lish fauna, when he remarks that 
trout introduction “was undertaken in 
waters in which one indigenous species 
exists, and that one of small economic value”. 
Wo have not found anywhere the results of 
the proper survey of fish fauna of thep 
waters, but, judging by the conditions in 
streams generally elsewhere in India, it 
seems rather a bold suggestion to make. 
Usually there are numerous species of fish of 


varying sizes in almost every stream and 
introduction of an exotic species is bound to 
upset the ecological balance of nature. It is 
therefore highly desirable to investigate the 
local fauna and its reaction to the intro- 
duced species before undertaking an experi- 
ment on a large scale. 

It is unfair to the Fishery Research Officer, 
Government Entomologist and Director of 
Agriculture, tiie Punjab, to continue this 
correspondence under a nom-de- plume. The 
tender solicitude which “ Interested ” mani- 
fests in defence of the statements made by 
a “ correspondent ” to the Sunday StaieHman 
marks him out as Dr. elekyll supporting Mr. 
Hyde.— E d. I 

1 Ciirr.Sei,, 10;M,3, 227-231. 

=* Ciirr,ScL, in:M, 3, 214. 


Showers of Fish. 

LA!=rr year attention was dirc*cted to almost 
all the reconh^d instances of the “Rains of 
Fishes in India”' and after considering various 
explanations of the unusual, though not iih- 
common, phenomenon it w^as shown that thes 
lish an^ probably suckiMl up from a ])ond or 
river by a water-spout and fall to the grofihd 
wdien the w’ater-spout collapses. Mr. P. O. 
Matthai has now directed my attention to an 
interesting paragra]))i, entitled “Falling Fish” 
in Carey s“ Hood Old Days of Honorable John 
Company^ wliicli is very signilicant in this 
connection. It runs as : 

The plionomnnon of fish fallini; from tlio clouds 
in the rainy season, however incredible it may 
appear, has boon attested by such circumstantial 
evidence, that no reasonable doubt can bo enter- 
tained of the fact. The first instance we see 
recorded is that of a fall which happened at the 
Nokiilliulty Factory at Dacca, and another shower 
took place near the Surhundy Factory, Furreod- 
pore, both in 1830. Since which sevenil Instances 
are noticed in the papers of later dates. Tliis phe- 
nomenon is of easy explatialiou. The fishes, 8 or fO 
inclics in length, arc swept up by whirlwinds from 
ponds and held suspended in the rain cloud until 
they are thrown down in showers. The curious 
part is, that the fishes are found on the ground 
alive and uninjured.” 

A detailed account of the Xokulhatty 
Factory fall, referred to in the above quota- 
tion, was published by Princep" but now it 
is learnt that a similar shower of fish oc- 
curred at “Furreedporo” in the same year 
and tiiat several other instanees were 
reported in local press during the years 
following 1830. Unfortunately these ac- 
counts are not available now. 

It may bo recalled that in my recent 
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articio reference iiv^as made to a popular 
Hindu belief in Hihar rep^arding the Rueking 
up of water from the eartli by one of Lord 
Indra's eleplianla with a view to show the 
freqiieney of waterspout formation in that 
area due" to met<‘oroiogical conditions. This 
mythological beli(‘f ha<l nothing to do with 
the scientific investigation of the causes of 
the phenomenon by l>r. Sen and myself as 
misrepresented by a writer* in I^aiure of 
Stq)teinber 22. 10:U (p. 451). 

SrNuiOR Lal JIoka. 
Zoological Survey of India, 

Indian Museum, (\ilcutta, 

March 22, 19;i5. 

^ Horn, S. L,. *• Rains of Fislu's in 1 ndiii.*’ Journ, 
Asiat Sov. IJemiuL (N. S.), 29, ii5-no. 

8 Caroy, \V. 11., The doml 0/d Dayn of /fonor- 
nhle John Conij any (CnlnittH 11)07). 2, 10*1. 

Pi-incop. J., ‘'Fall of Fish from the Sky,** 
Journ, Attiai. Sor, Jienyal. ISUR, 2, 030-052. 

* Anon, SShow(*i*s of Fish,’ Xatiirc, 1031, 134 , 45 1. 


Panthachuk (Srinagar, Kashmir) Rhyolite. 

In an issue of Current SHcncc^ a rliyolite 
was described from the Panjal 'Prap forma- 
tion in tin* neighbourhood of Srinagar. In a 
subsequent issue- W. T). West, on the 
basis of a communication from 1). N. Wadia, 
has thrown doubt on the validity of the 
discovery. He states that this particular 
occurrence is ordinary Panjal Trap (f.c., 
andesite or basalt) wliich has been siliciHed. 
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So reasons have, however, been given for 
this statement. 

the petrographic description of the rock 
given in the. previous note is sufficient to 
prove that the rock is a rhyolite and not a 
*‘8ilicilicd trap. My friend Dr. V. 8. Dubey 
has now kindly analysed a specimen of the 
rock. The results of the analysis are given 
above. For comparison the average of 102 
analysers of rhyolites by Daly and the analysis 
of a rhyolite*, clos(*ly approa(*hing the Paii- 
thachuk roe*k in chemical composition, are 
also given. It is obvious that the data 
regarding the Pantha(*huk ro(*k an*, capable, 
of only one interpretation, namely, that the 
roi*k is a rhyloite. The* re*marks of D. N. 
Wadia as que)te*d by W. D. West have no 
facts to support he*m. 

XORM OK TIIF PANTHArmiK R(M!K. 

Quartz 29 •34, Ortheudase 22-iSO, Albile 
.34-58, Acmit 002, Xa.O, SiO.. 1-59, 
Diopsiele* 7-74, Hypersthene^ 1-15, Iline*nite 
O-Ol. Total 99 -03. 

K. K. Matiii;r. 

( ie*ologic.al I .aborat e)ry , 

Be»nares Hindu rnive»rsity, 

March .5, 1935. 

' Curr.Sni., 19.13, 2, 129. 

2 IhU., 1931, 3, 231. 

2 IgneouH Hocks and the Depths of the Earthy 
1933, p. 9. 

« J. K. Whiifiold, S. J/onoyraph. 32, 

p. 120. 


I THINK that Pro!*. Mathiir has misiinele*r- 
stooel the inteuitioi' e)f the feiotnote*. The 
nature eif the roe*k ele»se*ribe*el by Preif. Mathiir 
anel Mr. 8. N. Wakhale )0 in their k*tte*r to 
Current Srienve was never in questiein. It 
was quite* clear from their eleseription that 
it was a rhyolite*. What Mr. Wadia took 
exe'e*ptii.n to was tlie imyiression given in 
the le*tter that acid volcanie* reiefks weTc 
fairly common aroimel Srinagar, whe*reas 
accoreliiig to him many of these reieks which 
at a first glance look like acid veilcanie rocks, 
are really silieifie*el basic veilcanic roe*k8. 
ronsequently in my feiotnote I used the 
words ‘'in the main". Mr. W'aelia is not 
now^ in India, but I am sure he diel not 
quest iem tlie nature of the particular rock 
deRcribe*d by Prof. Mathiir and Mr. Wakhaloo. 

Although these rhyolites may be* quantita- 
tively unimportant, nevertheless their dis- 
covery is of much intere^st ; and the analysis 
given by Dr. Dubey adds further interest. 

W. D. West. 
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On the Developmeijt of the Neural Arch, lib-bearing process and the rib of the 
trunk vertebrae of a Perennibranchiata Necturus maculatus. 

By Tlirnadri Kumar Muokorjea and SuryyaKanta Das, 


Department of Zoology^ 

A ccording to Gadow^’** the noural arclips i 
of the iruTik vertebra? of Penuinibran- ; 
chiata are formed from the eartila^inoiis basi- 
dorsals of either side, whie.h eventually mt‘et at 
the mid-dorsal line to complete the neural 
arch. There is neither the supradorsal nor the 
neural spine. Subsequent authors like S(diau- 
insland'' corroborated the statement of Gadow.' 
Fmelianoff'^ has recorded that in the mesen- 
chyme 8ta<'e, there is apart from basidorsals 
another aggregation of mesenchyme, M'hieh 
from its position and form n^minds one very 
much of an arch. This addit ional aggrega- 
tion is not retained long and soon disinte- 
grates. 

One of us’' who worke<l on the develop- 
ment of the vertebral column of Triton, 
vidgaris has stated that, correspomling to 
each vertebral centrum, the cartilaginous 
basidorsals are situatfMl in the mifldh* n^gion 
and this cartilaginous arch is gradually 
deflected jiosttTiorly. The cartilaginous basi- 
dorsals of cither side do not meet at the 
inid-dorsal line to complete the arch, but 
tlien^ is a third piece which should be called 
supradorsal. Corn^sponding to the anterior 
and posterior port ions of each vertebral 
centrum the? spinal cord is enivehiped by a 
connective tissue arch which is curved not 
like the cartilaginous arch but forms two 
perpendicular sicle-pillars with a third piece 
as a roof, the latter has two projections on 
either side to form the* tlorsal shelves in 
each vertebra. From the mid-tlorsal roof 
of the anterior connective tissue arch there 
forms a. big neural spine. These anterior 
laid posterior connective tissue arches be- 
come osseous without passing through the 
stage of chondrifieatioii. The conm^ctive 
tissue arches are narrower than the c,arti- 
laginous arches which projcid more on the 
lateral sides. Mookcu’jce for the first time 
r(?corded that the cartilaginous arch «‘xcept 
the supradorsal, degenerates. The degenera- 
tion does noti fake pla«*<‘ in the basidorsal 
as a whole, but cartilaginous cells together 
with tlie inner perichondrial layer degene- 
rate, leaving behind the* outer perichondrial 
layer which is converted into bone. If one 
goes through a series of transverse sections 
of the entire length of a vertebra at different 
stages, before and after the degeneration. 


lUiirerHily of Calcutta. 

he will find difference in the thickness of the 
connective tissue arch and the cartilaginous 
arch. Before the dc*gencration of the carti- 
laginous basidorsals, tin? (fonnective tissue 
.arches arc much thinner than the cartilagi- 
nous arches, but after the degeneration of 
the cartilaginous cells arnl the inner peri- 
chondrial layer of the basidorsal has taken 
place, the* thickness of the outer p(*richondriaI 
layer becomes thinner than even the con- 
nective tissue arches. The supradorsal ele- 
ment ndains its cartilage and will eventually 
be converted into a huge mass of bone. 

Mookerjee'* in collaboration with Ghattorjee 
has shown the existence of anterior and 
posterior (?onne(?tive tissue arches in case of 
OphicephaluH Htolatm. Thi‘ same sort of 
connect iv(‘ tissue arches have also been 
shown by Mookerjee" in collaboration with 
Miikherjec? in the (fcrvical v<»rtebrip of 
ChryHcmys imrgiimia. There is no degene- 
ration of basidorsals in the above tw'o cases 
of re])tiles. 

In case of SecinruH mavnlatnH we got the 
same sort of anterior aiul [wisterior connective 
tissue arches, and in between the two, there 
forms the cartilaginous basidorsals (»[ either 
side with the intervention of 8U])radorsal 
at the mid-dorsal line. The shape of the 
anterior and the posterior connective tissue 
arches an* unlike that of the* THtmt vnlgnrh; 
have th(* shape of curvi*d arcln»s like the 
cartilaginous arch. The striking difference 
with Triton ndgnriit is that, instead of 
slightly smaller than the cartilaginous arch 
j they are bigger and then* is no projection 
to form the* dorsal shelves. The partly 
degenerated cartilaginous arches arc almost 
identical likt* that of Triton rulgaris. in 
the same way as in the case of Triton rulgari» 
one can sec in a serial transverse* sections 
through any trunk vertebra other than the 
first four, the following structures in the 
serial onh*r : — the anterior connective tissue 
arch, tin* cartilaginous thick arch and the 
posterior connective tissue arch (Figs. 1-ii). 
A stage older than this where there has 
been a degem?ratioh, the anterior and the 
posterior connective tissue arches are thicker 
than the degenerated cartilaginous arch in 
which the remaining outer perichondrial 
layer of the basidorsals, looks comparatively 
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Fig. 2. 


thioner than the c-oniicctive tissue* arches. 
These connective tissue arclies together with 
the outer perichondrial layer of tlie carti- 
laginous basidorsals have now become 
osseous (Figs. 4-6). For the sake of com- 
parison we have given the side view of three 
consecutive adult posterior trunk vertebra; 
(Fig. 7) and have marked those planes 
through which the transverse -sections would 
have passed. Figs. 1-3 as one lot and 
figs. 4-6 as another lot correspond more 
or lesL^ with the markings on the adidt 
vertebn^. 



Fig. 3. 


Figs. 1-3. Photomicrographs of serial transverse 
sections through different regions of a posterior 
txiink vertebra of .Vrr/t<rtf.c macula tits at 38 mm. 
before the degeneration of basidorsal. x 37*3. 



Fig. 4. 

Here we iike to suggest that instead of 
calling the anterior and posterior eonnectivo 
tissue arches even aftc*r they become* osseous 
it is better to call them the anterior and 
posterior membrane; be)ne archers. 

Regarding the rib-bearing process and the; 
rib of Nedturuft maculatus it was Gdppc*rt'' 
who suggesteel that there is luemal arch 
element (basal stump) attached to the 
lateral sides of the centrum. Each of these 
from the middle of its length sends off a 
dorsal process which ho called the rib-bearer. 
This passes dorsally to the neural arch and 
laterally to the vertebrsd artery and then 
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Fig. 6. 


Figs. 4-6. Photomicrographs of serial transverse 
sections through different regions of a posterior 
trunk vertebra of Mcctnrus maculatus at 48 mm. 
after the degeneration of basidorsal. X 37.3 

continu(*M (iorsoeaudally ovit tJu» surface of 
thi? arcli. The rib-bearer is sei)arate<i from 
the eartilafrinous arch by a connective 
tissue to start with, wliieh ultimately becomes 
osseous. Further lateral to the rib-bearer 
the basal stump continues horizontally and 
the rib is a mere prolongation of this eleinciit . 
Still further lateral to this the rib is deve- 
loped and a dorsal process of which extends 
towards the vertebra and becomes the dorsal 
head of the rib. This dorsal process is pro- 
longed into a ligament which is attached by 
its other end to a mass of bony tissue 



a b c 


Fig. 7. 

Side-view of two consecutive adult vertebrae 
of Necturiis marulutus. x 2*6 
a, b, c are the planes through which Figs. 1 to 3 
and 4 to 6 have passed. 

developed on the outer side of the rib- 
bearer (Fig. H). 



Transverse section through the trunk vertebra of 
Nccturux macnlalus at 43 mm. (after Goppert). 
ch. Notochord; oh. Upper arch; B. Basal stump ; 
b. Dorsal prolongation of the same ; r. Rib ; 

. Dorsal rib process ; /. Ligament connecting the 
same; a. Border between rib and basal stump; 
k\ and k\i Bony tissue; iit'. Vertebral artery. 

According to Gamble'-' the mesencliynia- 
teous condition (whieb be calls as proton) 
of the rib and rib-lx^arer is niadt^ up of a 
larger iiumbiT of ci‘lls which aggregate in 
contrast to the proton of parapopliysis. The’ 
first cartilage to appear is the basal stump. 
Later tlie parapopliysis is formed as a latcro- 
dorsal outgrowtli. Tlu* lirst cartilage of 
the rib appears distally and later inesially. 
The lirst cart ilage of tiu? rib-bearer appears 
at the side of the neural arch. Later, this 
grows ventrally and fuses with the distal 
end of the parapophysis, and also develops 
dorsoeaudall}^ over the outer surface of the 
neural arch. The proximal end of the rib 
is relatively high in the second and thinl 
vertebrae, i.e., it is on a level with .the base 
of the neural arch. The parapophyses of 
the vertebrse in which the rib is high do 
not lie in a horizontal plane, but extend 
dorsolateraliy and approach the rib-bearer. 
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The rib-bearer and the parapophyses do not 
fuse until relatively late, wliile the rib be- 
comes attache<i 1o the rib-bearer Ix^fore the 
rib-bearer and the parapophyses come to- 
gether. In the second and third vertobrsp the 
capitular as well as tubercular heads of the 
rib become attaclu^i to the corresponding 
processes of the rib-bearer. In these ver- 
tebrae the parapophysis takes no direct 
part in tin* formation of the rib attachment 
apparatus. IIctc tlu* rib is an independent 
element from the standpoint of its origin 
and the connection with the basal stump is 
done at- a later stage. In the trunk ver- 
tebne the rib is on a level with the middle 
of the c<Mitrum. Here, the capitular head 
of the rib attaches to the parapophysis and 
the tubercular htad makes no connection 
with any process of tlu* rib-bear:‘r. Tlie 
rib-bearer fuses with the distal end of the 
parapophysis an<l as growth takes place 
the distal end of the parapophysis extends 
laterally past this point of union (Fig. 9). 



Transverse section through the trunk vertebra 
of Ncctiirns waculatus (after Gamble), 
rt. Neural canal; ii.ci. Neural arch; n.i\ Notochord. 

Betwi'cn the dorsal aiui ventral cartilaginous 
rods as wtil as the transverse processes and 
the two heads of the rib in the second and 
third vertebrie, pro<*artilaginou8 cells persist 
whicli by proliferation bring about the 
elongation of the transverse processes. In 
the trunk vertebra* tin* head of tin* rib has no 
cartilaginous connection with the rib-lwarer, 
so this provision just referred to is necessary 
only in the case of ])arapophysiK. 

Regarding the development of the rib- 
bearing process ami the rib neither (loppert** 
nor Gamble” has given the correct statement. 
Both of tliem had no idea of the degeneration 
of basidorsal and the existence of the ante- 
rior and posterior membrane bone arches in 
each vertebra. Gamble” has given a figure 
(Fig. 24, page 558), in which he has faith- 


fully represented the thin membrane bone 
arch but as he had no idea of its existence, 
so he cnuld not identify it. In a trunk 
vertebra tht>! first chondrification that take 
place regarding the rib and its associates 
is the basal slump which is on the lateral 
side of the ccnt>rum at tlie middle level 
(Fig. .1 ). Soon after this there forms another 
chondrification whicli starts from the outer 
side of the* basidorsal almost at the base in 
a downward direction to meet the horizontal 
basal stump (Fig. 2). This downward piece 
of cartilage is the rib-bc‘aring process or the 
diapophysis. The v(‘rtelmil art(*ry lu‘s with- 
in the space* (*nclosc*d by the rib-bearing 
process on the lateral side and the. basal 
stump at the* bottom very c»Iose to the 
c?<*nt.rum. Both Gcipyiert/* and Gamble” have 
stated and which liavc* bc*en represented in 
the figures given by them (Figs. 8-9) that 
the* rib-be*aring proce^ss is situated along the 
side of the basidorsal and it reach(*s at a 
considerable height towards the* ilorsal side. 
As a inatt<*r of fuel in a trunk verte»bra 
barring the first four, the* rib-b(*aring proe*ess 
doe*s not pro(‘c*i*d along the* side of^the* basi- 
dorssil teiwarels the* dorsal side. In the inenni- 
time another chondrification takes place at 
the fre*e e*nd of the* basal stump. Tiiis is a 
rod-like* structure* repre*sc*nting the* ventral 
fork of the rib (Fig. .*1). At the* anterior 
portion of the ve*rte*bra wiu*re the*re is the 
anterior eronne*ctive* tissue are*li, conne*etive 
tissue cells are* aggre»gate*d at the lateral 
side of the centrum in the same* level with 
the basal stump (Fig. 4). The same thing 
liapp(*ns teiw'arels ti.e peisterieir re*gion of the 
veu’tebra. The»se two e'onnective* tissue* aggre- 
gations on the two lateral side*s of the* basal 
stuiii|) are* re*sponsib]e for the* formation of 
the horizontal wing-like* thin OHse*ous pro- 
c(*sse*s which Wilder'” has drawn attention 
to in his elescription of the aelult skeled.on. 
The conne(*tive tissue* aggre*gations in ques- 
tion lK*(*onie osse*ous without fiassing through 
the stage of choneiritication as thin mem- 
brane bones. At the post.e*rior portion of 
the vertebra where the*re* forms the* poste*rior 
connective tissue aredi, aneither esondeuisation 
of conne*(rtivc* tissue takes place at the 
dorsolat.e*ral sides of the^ arch,- at a higher 
level than the upper enel of the rib-bearer 
(Fig. 8). From these condensations a thin 
band of connective tissue cells is projected 
ventrolateralwards in each case. This con- 
densation of connective tissue cells at the 
dorsolateral sides of the posterior connective 
tissue arch in each vertebra becomes osseous 
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as membrane bone without passing through 
the stage of chondrification forming the 
diapophpis of the posterior membrane bone 
arch (Kig. 6). The projected vent<rolatera1 
bands of connective tissue articulates wiili 
the rod-like rib a little below the tip forming 
the dorsal fork of it (Fig. 0). So that the 
dorsal fork of t he rib of the trunk vertebra 
other than the secon<l to fourth is a mem- 
brane bone. One point that we shall like 
to point out that the connective tissue that 
articulates the menibrane-bune-diapophysis 
with the cartilaginous rod of tlu^ rib, the 
whole of it is n«?ver eon verted into bone but 
only that portion of it becomes membrane 
bone wliich forms tlie dorsal fork of the rib. 
Bediweem the dorsal membrane^ bone fork of 
the rib and the membrane bone diapophysis 
the connective tissue band becomes a liga- 
iricnt. At a later stage all the cartilaginous 
structures of the rib and its associates 
become osseous. Subsecpiently tlH‘ space 
between the membrane bone diapophysis 
on the dorsal side and the osseous basal 
stump at the ventral side which was filU^l 
up by loos(^ connective tissue also becjomes a 
l.hin sheet of vertical membrane bone (Fig. 10), 


18 20 
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Fig. lO. 

Posterior view of an adult posterior trunk vertebra 

of NcchiruJt maculatiis. x 2’7 

wilieh Wilder'*' in his descri])tioii has referred 
to and which Oamblc” has shown as merged in 
with the rib-boaring process. In the ver- 
tebrw from sf^cond to fourth the cartilagi- 
nous rib-bearer starts a litth* liigher in level 
and it is formed along the side of the basi- 
dorsal (Fig. 11). In the meantime the 
cartilaginous basal stimi]) goes upwards to 
meet the lower tip of the rib-bearing process. 
The vertebral artery lies within t he curvature 
of the basal stump (Fig. 12). The rib-bearer 
sends side processes, one from the dorsal 
portion, a little downwards from the dorsal 
extremity and the other from the point of 
union of the rib-bearer and the basal stump. 
Really speaking the ventral projection is the 
prolongation of the basal stump. The rib 


has two forked processes which are articu- 
lated with the two dorsolateral projections 
just mentioned (Fig. 13). The ventral fork 
of the rib is the capituliim and the dorsal 
fork is the tuberculurn. These two forks 
meet together to form the base of the rib. 
We like to point out here that Gamble® is 
wrong in saying that the rib is an independent 
structure and has nothing to do with the 
basal stump or parapophysis. As a matter 
of fact the basal stump articulates first with 
the rib-l>earer and from the point of union 
the basal f^tump is prolonged as a lateral 
outgrowth. Tho posterior membrane bone 
areli lias also the membrane bone diapo- 
physis wliicli can be found as a projection on 



12 

Fig. 12. 


the top of the cartilaginous diapophysis. 
Bo in these vertebrse when ossification takes 
place the two forks of the bifid rib become 
stout reds of bone articulating with the two 
rods, one with the dorsal diapophysis and 
the other wdth the ventral parapophysis 
(Fig. 14). For the sake of comparison wo 
have given the side view of the second, third 
and fourth vertebra? (Fig. 14) and have 
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Figtt. 11-13. Photomicrographs of serial tranverse 
sections through different regions of the anterior 
trunk (second) vertebra of Nccturus maculatus 
at 38 mm. before the degeneration of basidorsal. 
X 31-5. 



ah c 

Fig. 14. 


Side-view of the second, third and fourth trunk 
vertebra of Mccturus macHlatns. X 2-4. 
b, c are the planes through which Figs. 11 to 13 
have passed. 

marked tliuse platieR through wiiifdi the 
transversi* sections (Figs. 11-13) would have 
passed. 

kVom the tigures (Figs. 8-9) given by 
(loppert'* and Gamble** one is inclined to 
think that bot h of tliem studied the anterior 
trunk vertebra*! and tried to correlate with 
the adult posterior trunk vertebra?, other- 
wise they would not have mentioned that 
this rib-bearing process goes along the dorso- 
lateral side of the basidorsal. The state- 
ment of Goppert" is certainly better of th<‘. 
two workers when he has stated that there 
is an osseous element outside the rib-bc^aring 
process but Gamble*' instead of advancing 
the idea has merged the membrane bone | 


diapophysis along with the cartilage bone 
of the rib-bearing process. 
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Nuinberinit^ 

1 . Prezygnpophysts. 

2. Spin.'d cord. 

.3. Anterior connective ti.ssiiif nrcli. 

4. Ba'^idorsal. 

5. Basal slump. 

6. Bib-bonring process. 

7. Hiipradorsal. 

8. Thickening of the connective iissuti cells for 
tlio formation of t.lic mornbrano bone .diapopIiyHis. 

0. l^oniiective tissue bund for the formation of 
Mu* Jigament. 

10. Poderior connective tissue arch. 

11. llib. 

12. Notochord. 

13. Veiicbrol artery. 

IJ. Membr.anc bone process for the formation of 
the horizoniul wing of the centrum. 

15. Degeneration of the curlilaginoiiH celts and 
the inner perichondria] layer of the basidorsal. 

16. Membrane bone diapopliysis. 

17. Ciivnecfive tissue for the formation of the 
vertical membrane bone of the rib-bearing 
process. 

18. Tuberciiliirii. 

10. Capitulum. 

20. Ligament. 

21. Veitical membrane bone of the rib-bearing 
proc:ess. 

22. Post-zygapopliysis. 

23. Intervertebral connective tis8u.e colls that 
have migrated inside to form the intervertebral 
ligament. 
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Rqxnt of the Minister of Agriculture for the Dominion of Canada for the 

year ended March 1933. 


rpiIK Canadian Ministry of Agriculture 
deals with a wide variety of agricultural 
activities covering every kind of agricultural 
interest which for compndiensivc^ness is not 
equalled by any other country. The record 
relates to the work of the Central Farm with 
its fourteen divisions, the work on the thirty 
Branch Farms and Stations and tlui de]}art^ 
ments of Dairy and Cold Storage, JEc^altb of 
Animals, idvestock, S(hm1s, Entomology, 
Fruits, Agricultural Economies and Publi- 
cations. What, a wide Held is covered will 
perhaps be appreciated best wluui W(‘ point 
out that the Ministry controls even betting 
on race courses, a subject which one would 
hardly think of bringing within the ambit of 
agriculture. Details about tlu^ subject such 
as numbf‘r of race miMdings and racing days, 
amounts of money wagered, prize money, 
etc., are given with the same? can* and 
thoroughness as those relating, for instance, 
to manurial experiments, nutrition studies, 
releases of parasitic insects and the hundred 
other matters which one usually associates 
with a department of agriculture. 'Phis only 
shows in what an intimate manner the 
^^tate concerns itself with the welfare of its 
foremost industry, investigating, directing, 
controlling and advising at almost every 
lM)int. We may draw attention to another 
aspeci of its work whicdi marks it out as 
conspicuously different from what obtains 
in India, r/:., the extent of agricultural 
legislation and the* administration of the 
numerous Acts passed thereunder. These 
deal with a variety of matters such as iiest 
and weed control, guarantees of purity in 
seeds, fertilisers and feeds, ^disease control 
of livestock incliKiing bees, export and im- 
port <.*ontrol in respect of grades and stand- 
ards of qmility, packing, w^arehouse equip- 
ment, creamery, canning-house and elevator 
requirements and so on, a wide range of 
legislative control all (falculat<*«l to advance 
the iK^rnianent interests of agriculture and 
the community though perhaps irksome and 
harassing to the individual. The Indian 
farmer is in the enjoyment of a blissful 
freedom in this respect — a freedom as bliss- 
ful as that which permits smoking near a 
haystack. W’hen one thinks of the preva- 
lence of crop pests, contagious diseases of 
cattle and the confusion in the marketing 
methods in this country, one would welcome 


a iK>w'erfiil and liberal measure of reining in 
of this unholy freedom. The strict control 
methods have enabled the Dominion to 
benefit substantially by arrangements like 
the Ottawa Pact wdiich, we are told, has 
materially increased tiu* export trade in the 
United Kingdom. 

We may now refer to some of the important 
items among the strictly agricultural activi- 
ties of the department. One which is of 
timely ini(*rcgt in Mysore is the success which 
has attended what is calhui the biological 
method of inse(*t control. The Lcranium 
scale is said to have been practically exter- 
mina*fMl by this method, while against other 
important pests likc^ the Oriental fruit 
moth, the satin moth, the green house 
white fiy, the wheat stem saw fly and the 
corn borer, suitable parasites have been 
liberated with satisfactory results. W> hope 
similar success will attend oiir own attempts 
in Mysore against tlie sugarcane borers. 
The increasingly large distrilmlion of bac- 
terial cultures of legumes is noteworthy 
in as much as it indicates that tlu* true place 
of this method has at last becui recognised, 
after the boom it omse enjoyed and the 
disappointment it caused when the unduly 
high expectations w'orc not realised. In the* 
Division of (liomistry, experiments on pas- 
ture manuring and management confirm 
the now' acTepted conclusion that tin* stock 
carrying capacity is increased if tlu* herb^e 
is grazed quite* young. The w'ork relating 
to “quality” in produce such as i)rotc*in and 
oil content in soyabeans, nicotine content 
of tobacco as related to “harshness” in 
smoking, is interesting and is worth being 
copied in India in regard to the chief pro- 
dii(*t8 h(*re. Manurial experiments bulk 
largely as usual in this Division ; the results 
indicate the need for complete fertilisers 
including a suitable proportion of potash, 
an ingredient to wiiieh Indian soils have not 
always responded, at least as r(*gardR the 
quantity of produce. The Publicity and 
Extension Division maintains its high level 
as a model for propaganda methods. One 
of the happy features of this work is the 
intelligent response of the farmers them- 
selves as evidenced by the co-o])crativo 
experiments and the readiness with which 
questionuaires are answered. The various 
marketing and other surveys and studies of 
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the results of work arc rendered easy and 
ei&cient by this attitude of the farming 
community and tlie report bears ample evi- 
dence of the advantages that have accrued 
thereby. The rccord of the year’s work 


justifies the high reputation which the 
Canadian Department of Agriculture enjoys 
for the efficiency and diversity of its servicesr 

A. K. Y. 


The Indian Lac Industry. 


r an economically impoverished country 
like India, the preservation and ex- 
pansion of its indigenous industries should 
be a niatt<?r of deep eoncom to the (lovem- 
ment and to the largo number of peojde 
wlio make their living in the industry. 
The Indian Lae Industry supports a large 
population of village tribes who cultivate lae, 
l)etty contractors who collect the raw mate- 
rial and a number of skilled labourers con- 
nected with the conversion of stick lac 
from forests into the shellac of commerce. 

The entire bulk of this produce is exported 
away to Europe and America w'here the 
commodity enters into the manufacture of 
a variety of products. The continued pros- 
perity of the Indian Lac Industry therefore 
is closely linked up with an expansion of 
its consuming industries and an extension 
of its uses based on industrial research. 

The (jovernment of India in pursuance of 
its policy of supporting indigenous industries 
levied a cess on the export of lac the pro- 
ceeds of which have since been utilised for 
propaganda, marketing and research. The 
founding of a Lac Kesearch institute at 
Ranchi, the appointment of a Special Lac 
Enquiry Officer in London and more recently 
the deputation of three Indian Kesearch 
Workers to England are the three, land- 
marks in the scheme of stabilising the 
industrj'. 

We have now before us a volume on 
“Lac and the Indian Lac Kesearch Insti- 
tute” by the three principal officers of the 
Lac Kesearch Institute at Ranchi, during 
the last ten years of its existence. We 
have also been favoured with a copy of the 
technical paper on “Isolation of J*ure Lac 
Resin’ the first fruits of the Indian 


research workers under the auspices of the 
London 8hellac Kesearch Bureau. 

The annual report of the Special OfficfT 
is an interesting document. In the first 
place, the work since its inception upto 
.'list March 19:i4 has cost the Indian Govern- 
ment Ks. 2.5,000: What is the return f 
one is entitled to ask. 

The British manufacturers are evincing 
some inten^st in lac and the Special Lac 
Enquiry Officer has established and main-, 
tained fruitful connections with experts in 
Germany and America. He is also engaged 
in disseminating technical information re- 
garding th(‘ uses of lac. He has also lanm 
doing great 8ervi(*e to the Indian Lac In- 
dustry by organising exhibitions, writing 
articles on lac in important Journals and 
Year Books, pleading for a more extensive 
use of lac. Under the general advice and 
auspices of an Advisory (■ommittee, the 
London Shellac Bureau is carrying out 
certain i)ieee8 of investigation relating to 
lac; so far, except for the fact that a few 
promising lines of inquiry have been initiated, 
nothing very striking or useful has yet 
come out of these endeavours. 

What is most needed for the Indian Lac 
Industry is speeding up of research which 
nutans that all our resources, money, talent 
and laboratory facilities not only in Great 
Britain but also in India should be harnessed. 

W(» should have a parallel Advisory Board 
in India who will arrange for certain 
pieces of work relating to lac to be condnc.t('<l 
in IJniversith^s and Research rnstitutes who 
will gladly take up such problems. A move 
in this direction will speed up the progress 
of research on lac. 


M. 8. 
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Research Notes. 


Metrical Problems of Continued- Fraction- 
Theory. 

Khintciiine (Comp. Maih.^ 1, 301-382) has 
analysed the general nature of tlie eontinned 
fraction development of an irrational number 
in a very interesting way, — i.e., those pro- 
perties which hold good for almost all 
numbers. Suppose a represents any number 
between 0 and 1 ; and let 

a =s — -I- — *i- _ -j- • . . -f- 


— [®i> * ■ * ' ■ 1 

say in any abridged form. Let m„(ir) be the 
measure of the aggregate of values a for 

which Zu (a) [an+j, ] < ;r < 1 ; 

then it has been shewn by (laiiss that 

TUI. Mt ot 

Gauss’s work was forgotten until Kuzmin 
[Atti. del. Congr Intern. Bologna^ 1928, 6, 
83] gave a proof of the result and also ejc- 
tended it. Some more important results 
had been obtained by Bernstein and Horel ; 
the chief result being — Tf ^ (n) is an increas- 
ing function then the result 

is true or false according as E eon- j 

vergent or divergent. (It is to be noted that 
a set of values whose measure is zero is 
always excluded.) Some more results were 
obtained by Khintchine himself during 
1923-2.5. These results have now been 
extended and beautifully precised. After 
proving some lemmas he obtained a general 
result which is of great interest. Tlie lirst 

lemma is this:— Let K " l>e the 

\ rj, r.i. •••, r/t; 

measure of the aggregate of values a for 
which 

a„ rr.. r, I « 1 , 2, 3 . . . , K |. If tlie w,’s are 


By constructing similar functional equations 
and using a lemma of Kuzmin he generalises 
his earlier result into 

® (r rl.) ^ 

-;3 

< Be 

where n, < n . < .... < iH < and B and 
/8 being arbitrary constants. Utilising these 
results he proves the following important 
result : - Let f(r) be a positive function of r 
such that /(r) < where k and 8 are 

two absolute positive constants. Then 


Lim 1 


n — >co n 


S Sink) S fir) 


^ '■ FTTTa) 1 


Log 2 

for almost all values of a. If we take / (r) ■— 
Log r then we get t he interesting result that 

• Lt n 7,) 

n — > oo r =1 ' 

• . . for almost all values of a. 

Log 2 

It is of course obvious that we cannot 
obtain in a similar way a corresponding 
result for the arithmetic mean. The diffi- 
culty of this problem was already pointed 
out by Borel and Bernstein. By means of 
these'methods alone the following result has 
been obtained : — 
h'or every 6 > 0, 

•'I j «log« 1 ) 

n -> CO 


all dilTerent then we Iiave 


J,] ”2* I- 

(3 


Jf /III, 

"Vr,, 



where (3 is an absolute constant. 

Now 

Gauss has shewn that 




i-w.-i (4*). 

1 and 

Jw.-i ( ,:• ; 


where S„ £ a/,. This is not really equal 
/.■=I 

S 1 

to tlie result, tliat " -> , for almost all 

n log n log 2 

S 

a. In fact it is known that Lim 

nlogn 

is indnile. Another interesting result is that 


2 ;v* 

w = l 

values of a. 


(»+»)* 


is (livorgout for almost all 
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A Problem concerning Orthogonal 
Polynomials. 

SzEGO (Trans. Am. Math. 8oe.^ 37, 1, pp. 196- 
2 ”6) has proved certain interesting results in 
connection with the existence of two Jordan 
curves possessing a common system of 
orthogonal polynomials. Particular cases of 
such curves are (1) concentric circles for 
which 1, . . s",. . . are the correspond- 

ing orthogonal ])olynomial8 with weight- 
function unity, and (2) confocal ellipses 
with foci at +1 for which the Tchebcchef 
polynomials have the orthogonal property 
with weight-function | 1- | Although 

he has not solvt^d the general problem he 
has obtained the following two results 
which forms a very decisive step in the 
solution of the general problem. The first 
theorem runs as follows: 

Given two analytic Jordan curves C, and 
and two continuous positive functions 
(z) and n.j, (^) as the respective weight- 
functions and if they possess the same 
system of orthogonal polynomials then one 
curve say C, must contain the otlu^r Q.. and 
Cj is a level curve obtained through the 
conformal t ransforiuation of the outer region 
(CJ into the exterior of a circle, the point 
at oo being a fixed point ; and there exists 
an analyt ic function 1) (^) regular and 0 
outside Oo (z~oo is to be considered as an 
inside point) such that — 

’ 1)(^) ' for points on 0^, and 

Lim. 1)(5') for Z„ on Og. 

It is also easily seen that the method of 
proof applies for more general curves also, 
lie has also determined all Jordan curves C 
and all analytic functions 1> (z) regular and 
outside 0 which possi^ss the ])roperty 
that if Cf. be a lev(d curve (the transformation 
being the same* as in the previous theorem) 
then the set of orthogonal polynomials with 
we.ight-fun(?tion | l)(a:) | - an^ independent 
of r. He. has proved that there are only 
five essentially different cases (ignoring 
multiplication by means of a certain constant 
and linear transformation). He has also 
given^ short and' elegant proofs of the ortho- 
gonality property in these? particular cases. 


Ratio of the Magnetic Moments of the Ptx)ton 
and the Deuton. 

The magnetic moments of the proton and 
the deuton have been determined by the 
molecular ray method by Stem and by 
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Rabi, but there is some discrepancy between 
their results. The ratio of the magnetic 
moments of the two particles is not therefore 
known with certainty. Now Ti. Farkas and 
A. Farkas (Nature, 1935, 135, 372) have 
calculated the ratio of the magnetic moments 
of the two particles in question by comparing 
the rates of the reactions 


ortho-IIg + 02 ^para-H 2 +0, (1) 

and ortho-Da -f Oa^para-Da -} ^2 (2) 

The calculation is made according to the for- 


mula of Kalckar and Teller 



•c 


when* a is a constant — I -12 for T> 120® K. 
and =1-18 at T=83® Kami and 

Ifa 

are the velocity constants for the reaction 
(1) at 2T and for (2) at T. The values 
obtained are 4*03 and 4*07 

respectively at 83°, 193° and 293° K. The. 
variation is within the experimental error 
wdiieh is less than 5%. 

T. s. a. 


The Electronic Charge. 

There is still an unsolved difficulty regard- 
ing the correct value* of the charge on tlu* 
electron. The oil-drop method of Millikan 
and its results have been discussed by 
Birge and yield the value. 1 '768 
. 1 . 0 -005 X 10' e.s.u. for t he electronic charge. 
The. value obtained by using the accepted 
structure and constants of caleile and the 
wavelengths of X-rays delerinined by means 
of a grating is much higher. Hacklin has 
recently repeated his measurements with 
greater ac.c*uracy and arrivc*s at a value 
4 *805. < 10'*° e.s.ii. by this method. Now 
SchopiH?r has determined c by linding the 
total charge (tarried ])y a counted number of 
fx-particles and finds that 708x10““* 
e.s.u. in very good conformity with the 
oil-drop value. Birge and McMillan (Phys. 
Bev., 1935, 47 , 320) have rediscussed the re- 
sults of ^chopper and come to the conclusion 
that 6=4.780x10'“* e.s.u. This is 0-26% 
above the oil-drop value but is far lower 
than the value obtained from the grating 
measurements. A. E. Ruark (Phys. Ren., 
1935, 47 , 316) discusses the discrepancy 
between the crystal and ruled-grating wave- 
lengths and shows that if B5cklin*8 value 
6=4.805 xlO“^° e.s.u. (which is in very 
|[ood agreement with Bearden’s vfdne 
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4-806xl0*’®± 0-0(»3xl0‘'“) is us«id toge- 

ther with the value of — ~ (1 -757910 -0003) 
w 

XlO^ (e.m.ii./g) obtained by ^liane and 
^podding, the discrepancy between the 
measured energy of photoc^leetrons and 
that calculated from X-ray wavelengilis 
vanishes. This higher value of e learls to 
1/a— 137-04 while Eddington's theory re- 
quires it to be 137. It thus seems as if the 
higher value for e is more satisfactory, but 
then the lower values obtained by tlie direct 
mefliods of Millikan and ^chopper remain 
unexplained. 

T. S. S. 

Inter-molecular Compounds and Raman 
Spectra. 

It is well known that alcohol, ether, ketone 
and aldehyde molecules form addition com- 
plexes with inorganic acids and metallic 
halides, but regarding the nature of the com- 
plexes, whether they are valency compounds 
(quadrivalent oxygen, oxoniiirn form), co- 
ordinative compounds (trivalcnt, oxygen, 
oniiim form) or merely molecules hehi to- 
gether by Van der Waal's, dipole, and such 
forces, only indefinite ([iialitative notions 
exist, (leneralisations and analogy eonsi- 
dcrathins are dangerous in this field of 
chemistry, and extensive physical investi- 
gations are greatly needed. (J. Ilriegleb and 
W. Lauppe^ (Zeit, physikal Ch, (H), 1935, 23, 
1.54) show that as Hainan spectra furnish 
an insight into the symmetry and binding 
state of moh‘eiih‘8, a comparison of the 
spectra of a molecular com]H)und with those 
of the components should give information 
about the changes in the symmetry and the 
binding state of the components caused by 
the molecular compound formation. In- 
vestigations carried out hitluTto how<*ver 
show that no marked changes in the spectra 
are to be found w^hen complexes are formed 
between like or unlike molecules solely on 
account of weak sc‘condary valency forces. 
In the pn?seiit paper a study of two delinite 
molecular compounds JIBr-ethyl ether, and 
»SnCI, -ethyl ether is reported. At room tem- 
peratures, a solution of jlBr in eth(*r gave 
the characteristic frequencies of ethyl bro- 
mide and thus showed that here the compo- 
nent molecules have actually reacted with 
each other. At —40® however, a new' 
spectrum different to that of the component 
molecules was obtained, corresponding to 
the existence of n definite inter-molecular 


compound. In the second case investigated, 
the frequencies of SnOl^ were found to be 
considerably influenced possibly on account 
of a distortion caused by the neighbouring 
other molecule. Further details and other 
studies are to be reported later. 

M. A. 0. 

Radioactivity of Potassium and Rubidium. 

Thk emission of jS-rays by Potassium and 
Hubidiiini has been known for some time, 
but the problem of deciding the exact 
nature of the disintegration proce,ss has been 
offering various theoretical and experimental 
diflieiilties. The long life periotl of Po- 
tassium and Kubidiiim and ihe^ high velocity 
of the jS-rays emitted by them are not to be 
expe(‘ted from theoretical considerations. 
Klemperer (Vrw. Hoy, Sor., 1935, 148, fi*38) 
has critically examined the different schemes 
suggested by (lamow for the disintegration 
process. (1) iSimultaneoiis emission of 2 
jS-rays for each decaying atom. (2) An a-ray 
changi* followed hy a fast )9-ray change. (3) 
The f -a and Sr forimnl as a result of slow j3-ray 
change from K and Hh respectively, may 
diicay rapidly giving fast jS-rays. Klemperer 
lias linally arrived at the conclusion that 
the radio activity is not due to K.^., and K^, 
but to Kj„, and in the east* of Hiibidium to 
Rb^.,. Tlu‘ process ang,;eat.ed is as followrs : — 
xii: fPaii: 

Hb!;?->i8+Sr^S 

Of the two groups of )3-rays emitted, one 
of them may be eoimeeted with y-ray 
emission. It lias been shown that K||! has 
a resultant unclear spin of I or 5 while CaJS 
has zero spin. Since according to the 
Fermi theory the Iifc‘-time of a P emitting 
radio element ilcpends upon the initial and 
final spin of th(» riueleus, the contradiction 
between half life period and j8-ray activity 
of Potassium and Rubidium is cleared up. 

M. P. V. 


Distillation with Mercury Vapour. 
Distillation with steam is a w'cll-known 
and important method used widely in the 
separation and purification of organic corn-® 
pounds. For substances of boiling point 
400® vr over, however, this method cannot 
be employed. H. Decker (Brr., 1934, 87, 
1636) has now carried out some successful 
experiments using mercury in the place of 
steam. He finds that many high boiling 
compounds go over with mercury nearly 
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a hundred degrees below their boiling point, 
the Tolumc of mercury coming over, in the 
cases investigated being but 1/10 of the 
distillate. The distillation can be carried 
out in a perfectly smooth manner. Indigo, 
chrysen and pyren are among those tried. 
It should be possible to distil out the high 
boiling compounds from such substances as 
resins and pitch, and the various other 
possibilities of this method have yet to be 
worked out. 

M. A. (1. 

Action of Water 

on the Latent Photographic Image. 

Foumation of a flat image, if considerable 
time elapses between the exposure and de- 
velopment of photographic emulsion kept in a 
warm humid climate is a common experience. 
Howard James and co-workers (J. Phys. 
Chem.j 1934, 38, 1211) have made systematic 
investigations on the r61e played by water 
in the above efTect. If Azo emulsion is 
exposed to light so as to produce a consi- 
derable developable density, the latent 
image is either reduced or completely de- 
stroyed by the action of water vapour for 
seveVai hours. Rromide emulsion n^quires 
longer treatment with water vapour. The 
dried emulsion gives a satisfactory print on 
second exposure. Formic acid, acetic acid 
vapours and liquid ethylene glycol arc even 
more e1Te(*4.ive than water vapour. Ether, 
ethonol (absolute), • carbon tetrachloride, 
carbon disulphide, benzene and nitro-ben- 
zene are however without any appreciable 
effect, in the vapour phase. The softening 
action common to the first group of sub- 
stances on gelatin, probably facilitates the 
reversal of the exposed grain. 

According to photographies theory, ex- 
posure of the emulsion to light results in 
the liberation of equivalent quantities of 
silver and halogen and the latter taken up 
by “the halogen acceptor”. Gelatin in 
gelatin emulsion usually plays the rdle of 
the halogen acceptor. A more powerful 
halogen acceptor, like silver nitrate in the 
gelatin emulsion,' will prevent the action of 
water vapour on the reversal. Complete 
destruction of the image is not possible 
unless the light exposure is small, and the 
amount of residual density increases vrith 
the period of exposure. On strong exposure 
some of the hsdogen is probably removed 
Irom the sphere of action and consequently 
the 'image cannot be completely destroyed. 


Water vapour has also sensitising action on 
the emulsion. The unexposed emulsion on 
treatment with water vapour and drying 
acquires increased sensitivity. Water vapour 
treatment over several days produces fog 
which resembles very closely that due to 
age (age mottle). 

K. 8. K. 

The Cotton Wilt Disease in Bombay. 

A full and connected account of the ten 
year research work on the Wilt Disease of 
Cotton carried out as one of the research 
schemes financed by the Indian Central 
Committee by Mr. G. 8. Kulkarni and his 
assistants on the Dharwar Experiment 8ta< 
tion appears in the Indian Journal of Agri- 
cultural Hdenee^ Vol. 4, Part VI. The 
studies have related to practically every 
relevant factor hut from the point of view 
of controlling the disease tlu\v have yielded 
no useful results. In the last resort the 
breeding of resistant types appears to be the 
most promising line of work. Ri^sistant 
types evolved by selection alone proved low 
yielders and tlierc^fore eommercially of little 
value. The need for combining resistancx^ 
with high yield by cross -brecwling and also of 
a study of thc^ diiTerent physiological strains 
of the fungus itself together with the reaction 
of the types of plants evolv<?d to f?ach of 
these strains is indicated. 'Phe observation 
that soil tempe^ratures betw’cen 20*' V. and 
27® C. constitute the optimum for the deve- 
lopment of the disease is made use of in a 
technique for testing types for wilt resist- 
ance rapidly. Provincial research to evolve 
types suited to the different important 
cotton tracts appears to be the only means 
of solving the difficulty. 


The Farm Cart with Pneumatic Dunlop Tyres. 

Results of comparative tests reganling the 
performance of farm carts fitted with pneu- 
matic tyres as against the ordinary steel 
tyred carts are summarised in the Journal 
of Agriculture and Live-stock in India^ 
Vol. 5, Part 1. Tlie summary relates to 
trials conducted in Lyallpur in the Punjab 
and at the Agricultural (!!ollege Farm, Poona. 
The draft with the rubber-tyred cart is 
greatly reduced, the reduction varying from 
26 to 39 per cent, depending upon the load 
carried and the kind of road traversed. 
With a draft ranging between 200 lbs. and 
260 lbs. the country cart pulls a load of one 
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ton while the rubber-tyred cart pulls about 
two tons. Tests relating to durability are 
still wanting and. the relative costs for the 
new _ equipment over a reasonably long 
working period hav<^ still to be* worked out. 


Production of Canesugar in India in 1933-34. 
TiiK SiuiAii Technologist to the (loveni- 
nient of India giv(‘S an account of the progress 
of sugar making in India during 1933-^11 
in the Journal of Ayrlndture and Lirf -stnok 
in Ind'a, Vol. 5, Part I. Tin* number of 
factories that worked during the y(*ar was 
112 as against 57 during the previous yi*ar, 
a truly astonisliing advance <lue certainly 
to the protection whicli the sugar industry 
now receives. About 15“;, of the factories 
worked betweiui 1.50 and 174 days, 20“;, 
worked between 125 and 119 days, about 
21“'o Avorked betw(»(‘n 100 and 125 days 
and 25";, work(»d lad ween 75 and 100 days. 
Only ontt factory worked up to 200 days and 
one likewise over 200 <lays. The working 
season of the remainder was und(‘r 75 days. 
The maxinium daily crushing for any fac- 
tory w'as l.tiOl tons of cane, while the low'ost 
was only 15 tons. I'lie outturn of sugar 
per cent, cane crusli<‘d taking all-India 
tigures advanc<»d oidy slightly over tJiose 
of previous years, being only SvSO, which 
compared wilh the 11 to 12“.;, outturns of 
Java should be (b‘emed to be low\ The 
damage duc»- to frost, floods and insect pests, 
and the disastrous earthquake which 
occurred in Bihar, were resi)onsibIe for the 
low outturn and the shortened crushing 
season of many factories. 'Flic Technolo- 
gist strongly stress's the* importance of well- 
qualiiied technical experts ill the factories to 
ensure eflicient Avorking. The total pro- 
duction of sugar for the >ear was 453,9(»5 
tons as against 299,177 tons in 11)32-^13. 


The Utilisation of Cane Molasses as Cattle 
Feed. 

TjAUH SiNon records some fiirth(‘r observa.- 
tions on these trials in the Journal of Ayri^ 
culture and JAre-Etock in India, Vol. 5, 
Part I. These furth(*r trials disclose the 
rather im])ortant result that cattle fed on 
molasses in the summer month.s are inju- 
riously alTected. It is recommended that 
molasses feeding be eonlinc‘d to the Avinter 
months and up to a quantity of 2 lbs. per 
animal. 


The Pollination of the Apple. 

Vkry interesting observations of much 
pnictical importance made as the result of 
a four years* study are recordecl in Bulletin 
No. 192 — New Series, of the. ('anadian De- 
partment of Agrieiiltun*. All A’arh»tii*s of 
ap])les produce bidtcu* crops Avhen cross- 
pollinatcd with aiiotlu^r suitable variety with 
the exeeption of “Baldwin" whieh is self- 
fruitful. 'I'here is miieh dilTcrenco in re- 
spect. of th(‘ suitability of varieties as cross- 
pollinators, and a list of those suitable and 
unsuitable among tin* ordinary eoinmercial 
varieties is given, .\mong the former are 
Alexander, Pox's orange, Jonatlian. Home 
Beauty, wliilc^ among the latter tigiire 
Blenheim, Ciraveiistein and Bihstoii. A 
seeond point brought out is that insect 
pollinators ar(' nupdred by all vari(‘fies, 
wind pollination ahna^ giving unsatisfactory 
results. The need for tlc‘ provision of 
colonif^K of Ix'cs in apple ondiards is em- 
phasised. 


Kninnwha Knmala n. sp. 

Undkii the title “Etiology of Enzootic Bovine 
Iheimitiiria’* Ca])tain S. C. A. Datta, 
M.K.O.V.S., has contributed a very valuable 
article to the Indian Journal of Veterinai'y 
Science and Animal IJunhandrn, Volume TV, 
Part. IV. Although Bovine Ihematiiria has 
been known to occur in countries as widely 
separated as Australia, Great Britain, and 
])art8 of EurojH* and America and India, 
yet very little is definitely known a.s to its 
nature and cause. In this article Avhieli is 
profusely illustrated AA'ith plates definite 
evidence has been fiirnisluHl to prove 
that it is a parasitic disease due. to 
a large* protozoan organism which seems to 
b(*long to Phylum Hhkoyoda. It is similar to 
but larger than Eniamadm histolytica and 
alTccts bo vines. The author proposes therefore 
the name Eulamocba Kamala for this new 
species of parasite. As this knowledge is 
bound to be* e>f great value in the control of the 
scourge, Paptaiu Datta ele*se*rve»s the. grati- 
tude of the Veterinary Profession and the 
stock-owning public. His further notes on 
the subject will be keenly aw'aitcd. 

S. D. A. 


Effect of X-Rays on Chromosomes. 

0. h. UrsKiNS AisD A. VV. S. Hi/jstkb (PM,S. 
Jl, 19,35, 117, No. f^92) have described a few 
exumple*s of breaks and trauslocatious of 
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either whole ehromoBOines or of tlioir eonsti- 
tuent chromatids caused by X-irradiation 
in the nuclei of the rnierospores of Trillium. 
Lateral translocations of fragments on to a 
broken chromatid were found with a high 
frequency in the first mitotic prophase after 
irradiation. Tlie six anthers of a bu<l in 
this species are usually at tlie same stage 
of mitotic (‘ych* and thus it> was possible to 
deterinim* with accuracy the exact stage of 
division at t In^ t ime of irradiation, by imme- 
diat(>1y fixing one of the anthers. Apparent 
constrl(*tioiis of cliromosonu's were found upon 
destaining t<) bc» merely chromatid breaks. 
Oases of de noro origin of t rabtmts and an 
example of ring-formation hav<‘ lK»en re- 
corded. The “delay<»d action*' of X-rays, 
so commonly observed by S(‘v<‘ral authors 
to become! ap|)arent first in the anaphase of 
the first division following irrediation, is 
explaine<l on the basis that chromatid 
breaks will not b(> obvious before anaphases 
in ehromosom(\s which arc* not stained to 
show tlie internal struedure and that they 
may, owing to the surrounding matrix 
which holds them tog(.‘th<‘r, not be seen 
until the next- division. The argunumts of 
Darlington, and Mather and Stone on the 
time of chromosomes splitting are critically 
analysed and the c^onclusion is r<*a(di<Ml that, 
the somatic chromosome's of Trilliiini niic*ro- 
s(K)roc*ytes, including the ''attacdmicuif c*on- 
striction” are longitudinally double at all 
stages except just prior to anaphase? sepa- 
ration w'hen they are 4-partite. 


Somatic Synapsis m Chironomus, 

K. L. King and If. W. Reams have dc*scribed 
{Journal of Morphology, ia‘U, 56, 527) the 
somatic chromosomes of Chironomun, The 
diploid number is 8. In the spireme nuclei 
of Salivary glands they find four segments, 
each representing a pair of homologous 
chromosomes in intimate somatic synapsis. 
Each pair could be n'cognised by its charac- 
teristic distribution of chromatin discs. The 
somatic synapsis in ChirmtmmiE is not a 
simple approximation of homologous chro- 
mosomes, but can be compared to mciotic 
synapsis. 


Development of Cheyletus vrudilus. 

Our knowh'dge of the developmental history 
of Acarina is very meagre and the interest- 
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ing article by H. A. Hafiz \Proe. Boy. Soe, 
Land. (B), 808, 1935] is certainly welcome. 
Earlier invi^stigators like Kramer, Clapar^do, 
Micdiacd, Neustead and Duval have restricted 
themselves to the description of a few stages. 
The cellular develoi>mont in a partheno- 
genetie individual like Cheyletus clears some 
very abstruse jioiiits in f he organogeny of 
the mites. JTi* has studied fioni the blasto- 
derm formation (which takes place from .1-4 
hours) up to tlie final stage, i.c., the cnic*rgence 
of the hexapod Larva (92-9<» hrs.). A single 
layer of blastod(*rmal cells is formed ; this 
di1Terentiat(*s itself into a median and f.wo 
lateral plates. The vc'utral plate elaborates 
endoderm cells ; the middle* ])late gives rise 
to mesoderm cells. Kive pairs of thickenings 
form the larval appc*iidages. 1'lic absence 
of anus is cliaraeteristic of not only the adult 
but also the embryonic stages. “iSalivary 
gland** cells arise in association with the 
tracha*. 


Diorite-Limestone Reaction, a Study in 
Contamination. 

In tlu^ current issue of tlu* Ocologiml Maga- 
zine (March 193.5, No. 819) Miss doplin of 
Oambridge hs:s coutributod a very instriicf- 
tive article on tin* reaction b(?tw(*on diorite 
and limestoiK*. aiul (*ons(*f[uont contamina- 
tion. The area studieil is situated in New 
Houtti Wales and is made up of shales, 
(|iiart>zites and limestones. Tin? limestones 
have been invad'*d by a series of tongU(*s 
of diorite, and these* iiavi* be(*ii contaminated 
by the assimilat ion of liiiu? and has given 
rise to definite* anel shandy marked oil' 
niine*Tal assemblages. *rhis reaelJon has pro- 
eliice*el wTll-marke*d ze)nc*s whieh can bo 
dilTe*ri*ntiate*d into eliorile* core, zone of 
turbid felspar, elinozoisite zone and garnet 
zone*. By a eletaileul study of the? che?mical 
analyses of th(?se different rocks, she has 
be?eri able to de*duee.*. certain physical condi- 
tions controlling ceintamination. By com- 
paring these eieeiuct.ions with the wedl-known 
works of Eskola, Head and Tilley she con- 
cludes that the elegree of cone^entration of 
tlie foreign mate?riai is the most important 
factor ill coiitaminatiem and that assimila- 
tion tak(*s place at a low te*mperatiire in the 
preseneje of abundant volatiles of which 
ivater is the most important. 
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The National Institute of Sciences of India. 

By L. L. Former, o.b.e., d.sc., f.g.s., f.r.s. 


T IIK oxtont to which modern civilised i 
man lias become dependent, in all 
directions for his welfare and happiness upon 
the result.s of scientific researclies and their 
applications has for some decades caused 
all civi1is(*d countries to make provision for 
such research. This res(‘arch is tinanccfi by 
one or more of four agents, namely, (1) the 
State, (2) educational orpinisat ions and 
insiit.utions, (3) commercial and industrial 
concerns, and (1) private benefactors; and 
the total amount of such provision and the 
proportion of its derivation from tliese 
four sources depcuid partly upon the j^eneral 
wealth of a country, partly upon the extent 
and variety of its natural resource's, and 
partly upon the jje'iieral elegree of education 
and enlij^chteniuent of its inhabitants, the 
last factor beunjif usually the most important. 

in India, although the larger proportion 
of th(» population has been illiterate through 
the age's, there has always lu'e'ii a nuclc'us 
of men of learning, anel in ve'ry e'arly elays 
some atte'iitiem a])pears to have be^en given 
to scie'iitilic studie's, i)articularly mathe- 
matie'-al anel astronomical and also in natural 
histe)ry. The? full e'xtent and value of the 
knowledge^ so ae'qnireel is not yet known, and 
probably never will be known, as its dis- 
covery d('])ends upon the interiiretat ion and 
elucielation of aiicieuit manuscript s, many of 
whiedi arc either lost e)r very fragmentary. 

The course of tlic stiiely of modern science 
in India has b(‘e*n discusseel brielly in two 
rece'iit. adelr(?8S(»s. I n my l*re‘sident ial -Aeidre'ss 
to the Asiatic* Society of Bc'iigal in Fe'bruary 
1 have given a ske?tcii of the development of 
scientiiic rese'arch in India to tlie emd of the 
19t h ce'ntury, whilst in my Inaugural Adelress 
to the >«ational Institute? of Science's of India 
in tiamiary, I gave? an ace'oimt of the deve*- 
lopnu'nt of scientiiic rese'arch in India in tlie 
20th century. The tw'o addresses, altliough 
to se)nM? exte'iit. overlapping, re'ally form a 
continuous story, and the rc'aeler may be 
re'ferrcHl to them in their respective publica- 
tions.* 

Vour Editor has asked me to write an 
article on the National institute of Sciences 
of India. In accepting this invitation it 
has seemed to me that it would be useful if 


* Journal ciwd Proceedwtjs of the Asiatic Society 
of Bengal and the Proceedinys of the National 
Irudituie of Sciences rcspoctively. 


1 showed the ])osition of this organisation 
with n'ference to other scientific, organisa- 
tions in India, as it is only in this way that 
one can see clearly what place the National 
Institiiti' should occupy in the edifice of 
Science in India, and, tlierc'fore, what its 
functions should bi*. 

Briefly, the. position is that provision for 
modern scientiiic work in India commences 
in the days of the East India Company 
with the n'cruitment of Medical Officers and 
Mint Assayers, who, towards the end of the 
18th century, with interested civil and mili- 
tary officers, began in their si)are time the 
first modern scientiiic investigations. At 
this time the general need for an organised 
association for tin* encouragc'inent of the 
study of all branchc'S of learning Ix'came felt, 
and on t he 15th of »laniiary 1784, at a meet- 
ing presidi'il over by Sir William Jones, the 
Asiatick Society was foiindeil, later to be 
ti'rmed the Asiatic Society of Bengal. The 
objects of this Society wi're both scientifle 
and literary, and in the comprehensive w’ords 
of Sir William Jones as paraphrased ‘"The 
bounds of its investigations will be the 
geographical limits of Asia, and within 
these limits its I'nqiiiric's will be extended 
to whatev(*r is performed by man or pro- 
duced by nature”. 

'Fhe first organised provision for scientific, 
research in India was, therefore, actually 
non-ofticial ; but in 1788, the Boyal Botanic, 
(hardens, Sibpur, wen* founded ; and in 1800 
the lirst of the scientiiic services, namely 
the Trigonometrical Survey of the Peninsula, 
later to become tin* Great Trigonometrical 
Survey and now mergeil in the Survey of 
India, Avas established by the East India 
Pompany with (Vilonel Bambton as the 
first geodi'sist. The Geological Survey of 
India was founded in 1851, and in 1800 the 
lirst Museum Act was passed and the Indian 
Museum was c'St ablished, the zoological, 
geological and archa'ological collections of 
the Asia! ic Society being transferred thereto ; 
and with the foundation of this Museum we 
have, the tirst direct ofheiai i>rovision for 
zoology. Provision for nwtoorology in the 
form bi various observatories (*xi8t(?d in 
various parts of India from the end of the, 
18th century and in the early 19th century, 
and in 1875 the Government of India ap- 
pointed a Meteorological Keportcr for the 
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whole of India, and tin* present Mtdieorolo- 
gfiral Ih'partment was lourided. 

The 19th eentury was < hus a period duriiijE? 
whieh the various seientiiie serviees linaneed 
by the Ciuitral (lovc'rnnient were founded. 
All tlu‘se serviees eventually inaujrurat od 
their owui piiblieatioiis, but tiiroii^lioul this 
period lht‘ Asiati<‘ Society of llenjjal was the 
place where men of all branehes of knowledge 
met and discussed tlieir problems, ami tlie 
]mb1i(*atioiis of this Society contain not oiily 
literary communications but also many papers 
of importance to Science. During tlie 19lh 
century, brandies of tlie lloyal Asiati<* 
Society of (Ireat llritain and Ireland were 
established in Iiombay and Madras, and that 
very succi'ssful Sociidy, the Honibay Natural 
History Society, was also foumlcd. There 
were also otIuT less impiirtant societies, often 
evanescent; but on the whoi(‘ it was a 
c(»ntiiry characteris«*d Ity the (‘xistenci* of 
scientific services and of one academy serving? 
the whole* of India, namely the Asiatic 
Society of Ih*n^«il. None of the specialist 
scientific soeieti(*s bail been founded, ami the 
major portion of the ri^searehes that were not 
published in departmental publications foiiml 
their way to tin* Asiatic Society of Bengal. 

With the 20th ciuitury wc have opened 
anoUier volume in the seientiiie* life of India, 
and the first thirel of the ceuitnry lias be‘en 
characte»ris<‘<l by the formation of a larjje 
number of specialist soeietms and re»seardi 
institute's. Amonfyst the sociedie^s memtion 
may be matie of the Mining anel (bMilo^ieal 
Institute of Imlia (190(»), the Jmlian Mathe*- 
matieal Se)eiety (1907), the Inst it uf ion of 
Enj'iime^rs, Imlia (1921), the Imliaii Botanie*al 
Sociedy (1921), the Imiian C.-he*nii<*al Seieiety 
(1924), the Institutioii of (1ie*niists, Imlia 
(1927), the Society of Biological Chemists 
(19.S1), ami finally of the Indian Bliysical 
Society, the Imiian Society of Soil Science 
ami the* Indian Physiole)^ie*al Society, all 
founded last ye»ar. 

Amorifjst the rese*areh institutes supporte*d 
from central revenues one may im*ntioii the* 
lmpe*rial Institute of VeteTinaiy Beseare*li 
now' at Muktesar but orijjinaUy feiumleel 'at 
Poona umle»r another name (1890) ; the* 
lmp(*rial AjfriiMilt ural Be*s(*ar(*h I nstit u tc.*, 
Pusa (190;B ; the*. re*iitral H(*seareii In,s1itu1e, 

• Kasauli (1900) ; the lni])e*rial Fore.*st Bes(*are*h 
Institute, Debra Dun (1900) ; ami tlie All- 
^ India rnst itute'. of Public Health and Hygieme, 
Calcutta (MKH). As examples of research 
institutions a(lmini8U*re?d provincJally men- 
tion may bo made of the Schoed of Tropical 
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Medicine, Calcutta, and the^ HaiTkine Insti- 
tute, Bombay. And as a line example of 
another t.yiM^ eif res(*areli institute, namely 
one siip]H)rte*d mainly by x>rivate beque*8tB 
supph*im*nteel by (loveriiment j^rants, we 
have* the Inelian Institute of Seienee*, Baiij^a- 
lore (1911). 

All the*se 8ocie*tie*s anel instil ute*s, e*xee*]it 
the Imiian Institute e)f Science, must be re- 
|i;arde*el as specialise*d eir^anisatiuns. 

But startiiiir in 1857, with the foundation 
of the rnivt*rsities of Bombay, (^alcmtta, 
ami iMadras, t he*re has be*en formed a series 
of university e*elueatie)naL institutions with 
(diairs and labe)rate)ru*s for variems s(*i(*nce 
siibje*e*ts, playing an impeirtant part in the 
preivisiem eif facilities for seieiititie re*search. 
The Ke‘ie*n1ilie‘ se>e*i(dit*s all niuintain their own 
public'ations, but. Ic.qipily the t(*n(leiiey is for 
our rniversily frieuuls tei oiTer the* results eif 
the»ir re*se*are*he*s te> existiiifr scie*ntitie; sociedic*s 
rather than lor rniversitie*s to start their 
own jemriials ami so increase* the multituele 
of pnbli(*ations. 

The tendeiiey ed‘ the 20th e*e‘ntury in Imlia 
has be»e*n, Iherefeire, towarels intense spe*eial- 
isation in Moie*ne*e with re*sultaiit sej 4 re*jratie)ri 
of se*ie*nfists into speeialiseel boelie*s. Fortu- 
nately, lie)\ve*ver, this temlem*y was re»ee)ir- 
iiise*el epiite e*arly in the ee*ntury anel the 
Indian Seie*iiee* (’eui#(re‘ss Avas foiimied (19.14) 
eleliberafely te> le*ail im*n uf all branches of 
seiene*e back tei a eeunmbn meefinj; ground. 
This boely, howe*ver, meets but once* a ye*ar 
and does not, therefeire*, proviele feir the* 
pe*riodie* nu*e*tinj's of rm*n eif all sciences 
throughout the ;.'**ar. 

As alre»aely e*xplaim.*ei the* Asiatic So(!ic*ty 
eif Be*n^al j)roviele*el such a forum throughout 
the 191 h century. This was during tlio 
pe*rie)el w]ie*n by far the large*!* ])art of the 
Heic*ntilie rese*are*li eleine* in Inelia was based 
eiii Culeutta eir foiiml its way there due to 
the |)re»semM» of t he Central Oove‘rnme'nt. Hut 
there are now' numerous other rese^areh 
centres in Imlia and consequ(*iitly, as India 
is a larger e*ountry equivalent in size to the 
eemtim*nt of .Eureipe Avithuut Russia, it 
fedlowK in praetie*e* that men of all centres 
of r(*seare*h cannot; make ]K*rsonal use of the 
Asiatie*^ Boeie*ty of Be*nga], wliich, though 
an All'Imlia Boeiefy anel, in fact, if one 
atte*mls to its origitCfU objectives an All-Asia 
Society, can, for geogra])hical reasons, in 
many respects serve practically only a 
limited portion of India. 

It was this practical difliculty that really 
led to the foundation of the United 
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I*rovinces Academy of Sciences in 1930, and 
later to a demand for an Indian Aeadc^my 
of Sciences, the. later demand overlooking 
the fact (1) that in the Asiatic Society of 
Bengal there was already — though not under 
that name — an Indian Academy of Sciences 
and Letters tln^mdically availabh^ to re- 
present and cater for tlie whole of linlia, 
and (2) thati in practice no one society of 
Academy rank could j*ater ellectually for the 
whole of India. 

The disagreement amongst. sehMitisfs in 
India during 19.‘U ovi^r this A(‘ademy prob- 
lem, though it arose otluTwisc*, was fumla- 
mentally due to t.lies(‘ facts ; and in the <‘nd 
practical recognition lias been given to the 
fact that scientists in India need for their 
continuous servi(?e at least tlircc Academics 
of Science, and as a r<‘sult we now have lh(‘ 
tliree Academies lo(‘ated resp(M*liv<iy in 
(^•aleiitta (Asiatic*. Soeiel.y of BcMigal), Allaha- 
bad (Uiiitc*d Provinees Ac*a.d(‘iiiy of Seienees), 
and Bangalore. (Indian Academy of ScU*ii(*c‘s). 

As L have ))oiiitcHl out in the' Addrc*ssc's 
referred to above, Acadcunies must rc‘ally be* 
regarded as philosoi)lu*rs’ gardc'ii.'a, wlic^re 
men of various branc'lies of kiiowlc^dge c*an 
walk and talk, cominirc' tlic*ir views, and 
diseiiss their ]miblcMns : and it is in ]U'oviding 
a place* vvhc‘rc‘ tm‘n of various bianc‘h(*s of 
knowlcMige (*an mc*(i and talk that Academic's 
are to be disi ingiiislic*d sharply from spe*- 
cialist societies. 

Whilst it has become' ch'ar that no one 
Academy c*an sc*rve the practic*al nc'eds (apart 
from those servc'd through the post) of the 
whole' of India, it is also c'h'ar tlial w<‘ rc'ejuire 
a co-ordinating body to facililatc co-eipe*ra- 
tioTi in the lirst instance bctwe'c'n the* various 
Acaele'inic's, but nltimatc'ly bi'twc'e'ii all sc'ienti- 
tic organisations and sedeiitists, and it is this 
iindc'rlying iicM'd that has really led llltimate*Iy 
l.o the formation of the National Institute' 
of Heienees of India. 

It is unnee*e»ssary to I'xplain at lemglli 
the objects of this Institute, it is siillieie'nt 
to re'produc'e Kule* 2 of the* Provisional Biilc's 
of the National Institute* 

On.iK(TSi. 

2. The? objc'cts of the Vatiniial Institute' 
of Scienc'c's of India are : — 

(a) Tlie^ promotion «)[ natui'iil knowletlK*-' in linli*'i 
including its praeitical application to problems of 
nation^ welfare. 

(b) To effect co-ordination be-.wi?en scientific 
academies, societies, institutions and Government 
BcientiUc departments and services. 

(c) To act as a body of scientists of eminence for 
tlio promotion and safeguarding of the interests of 


scientists in India ; and to represent internationally 
the scientific work of India. 

(e/) To act through properly conslituted Nation- 
al ( 'oinrnittecs in which other learned aoadeiuif-s 
and sfuaeticR will be assoiriated. us the National 
Ileseare.h Council of India, for undertaking such 
scienliiic work of national and international im- 
portance as the Council tuny be called upon to 
perform by the public and by Government. 

(c) To publish such proceedings, journals, 
mi‘molrs and transactiutis and other publicnt-ions 
as may be found ilcsirable. 

(/) To promote and maintain a liaison between 
Sciences and Ji«*tlers. 

(f/) To seiMire and manage funds and endow- 
ments for the promotion of Science. 

{h) T«» ilo and jieiforiii all other acts, nialiers 
and t hings tliat may assi.st in, conduce to, or he 
neci'ssary foi- the fiiiniimTit the abovc-meniion- 
c*d aims and oiijects of the Institute. 

It si'oms imiH'cessiiry to discuss in detail 
the various obji'cts of I he Tnstitiiti*, as oaoh 
of I hem speaks for itself. But from tho 
statoiiu'iil it will be st't'ii that tlu* main objc'nts 
of the National Iiistitiitp arc» ndated to tho 
co-ordination and organisation of scicnec. in 
hiflia, and this is the reason why tlie Insti- 
tute has a limited Fellowslii]) eomjKised of 
Fellows belonging to all braiK'hes of sfdenoe. 

In the Mrs! yc'ar (»r two of its life tho 
Institute will naturally proceed cautiously, 
hut gradually, as optau't unity occurs and 
funds permit, scientists in India must' 
I'xpcct the National lii^tilulc t(» take up all 
the objects cminu'ratcd above, and as this 
is dune w(' shall ('all upon the Ac'ademii's 
and the s])(*cia1ist soch'tii's for their co- 
operation. 

Although this is nnt the main object yet 
it is ini'vitable tliat wIm'Ii the Fi'llows mc'C't 
they should take the optiort unity to bring 
rcs(»arches of g(*ncral intc'n'sl before the 
whole })ody of Fi'Hows, and to this exti'nt 
the National Institute' must serve' as a forum 
where im))ortaMt discoverie's are aiinoime'e'el 
anel eliscusse'd. 

In Hide 2 (r) relerenee* is made' to possible', 
publications of the National Institiit*.*. The 
pub1i(*ation of Tnuisni-lifuis and 
has be'e'ii comiiie'nce'd, but the* most important 
pnl)li(*at ions are* ex]M‘ete*el to be an annual 
review of science' anel a publication contain- 
ing collected siimmarie's of papers re'ad be- 
fore* Ac-fdi'inie's and sede'ntitic socie'ties in 
India. 

As is now' known to all scii'ntists in India, 
the', foiindatiun of this National Institute* 
represents an act of co-operation between 
the senior scientists of all parts of India. 
Ihe Council has been chosen so as to give a 
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wide j^eographical distribution of Membf^rs of 
Council, includiufi: provision for an additional 
Vice-President and an additional Member of 
Council reprcs(‘nting each of the three exist- 
ing Academies and the Indian Science Con- 
gress, and all these bodies have shown their 
co-opi‘rativ«‘ spirit by duly appointing their 
representatives to the Council. The liVdlow- 
ship of the Institute includes repnwmtatives 
of all sciences ; of the scientific services, of 
the universities, of the r(»search institutions, 
and of scientists employed by commercial 
and industrial organisations ; and the 
National Institute represents tbe co-operative 
elTorti of men of all races, religions and 
branches of sciemee in India. It is hoped 


that the country will be proud of this com- 
prehensive organisation and that all scientists 
will regard it as an honour to be elected a 
Fellow thereof. 

There is an urgent need in India for co- 
operation between men of different com- 
munities, and I take this opportunity to 
express the hope that we shall succeed in 
providing in this National Institute a bond 
between scientists throughout India and an 
organisation that will act by its existence 
and its success as an (example and an en- 
couragement to men of other walks of life, 
by showing what is possible in the w'ay of 
co-operation betwecTi men of diverse and yet 
ultimately similsir interests. 


Science Notes. 


X’Huff and Phoioffraphic Messrs. K. 

Prus/ul Btid M. N. (fhfwh, Scienco (^ollefro, Patiui. 
write? under date 2:ii*d Kebriiary 10:i5, “When 
riiaU^'iiils aw? exposed to a boani of X-ray for 
the puipose of obtaining their diffraction lialos, 
it is a familiar fact that the impw^ssion of the 
direct ln*aiii on a photographio pinto on develop- 
ment, out sometimes dark aii<l srmLetimes 

whiU?. This i)henonicnon does not appear to 
iiavn attifU‘ted siinieicuit attention, mueh loss 
investigated in any <lotftil. 

While engaged in eonflrmiiig witli the help of 
X-rays, the w*sulta of struelural analysis of some 
solids us obtained bv the riiethiMl of Latent 
Splitting yXoture, ilWL 127, 1)0 ; liidkllu, l\ S, C. 
Phil. Nor., il):W,Xo. ; iOdl, No. 1 ; 1025, No. 5), 
the atteiiiion of one of us was drawn to the 
appaivntly irw»gnlav manner in which the central 
spot on tlje negative came out dark or white 
depending on the lengtii of exposure. The 
appearance of the impw?ssions suggested Unit 
tbe plienomena might be due to ])liotographic 
W'vei-snls by X-rays. To tx'st this suggestion, a 
systicmatiic investigation has .been undertaken 
using a Iladding t\ibe. Exposures on (loldtm Iso 
Zenit h plates of spoeil HOC, with 10 milliampores 
fixed discharge at 50 KV. using a copper anti- 
catliode, have lK*en giv<‘ri for times varying from 

1 sec. to 5 lirs. The iv.sult has Ijeen a series of 
negatives of a highly interesting character in 
winch o]MUfity ami twinsparency alternate with 
each other varying in intensity with time. 

The first revcji-sal. tliat is, transparen<jy super- 
posed on the opacity of th<? image appeara for 
about 10 mts. exposure. The transpaivncy then 
gradually increases until an exposure of about 

2 hrs. is reached When an opacity is again super- 
posed on the former transpartmey. This secoml 
.opacity mew^ases upto an oxposim* of about 2 hrs. 
At this point a second transparency s(?ts in which 
slightly increasffs upto an exposure of about 
3} hrs. A thinl opacity then stai'ts which 
increases upto an exposure of nearly hrs. 
A third transparency is then again noticeable 
superposed on the last opacity and increases 
in magnitude upto an exposure of about 4} hrs. 
At point a fourth opacity sets in which goes | 


on increasing upto the maximum tiini; of cxpo.Mnre 
of 5 hi*K. given in tliosn exporiiiifmts. Tlic differ- 
ences between successive maxima of ofmeity and 
transparimcy gra^Uially diminiMli and will "piob- 
ably disappear with still lorigiM* times of exposing. 

Althougti the phenomena of oiu' or two photo- 
graphic Wivemils (IL W. W<K)d, Phii, il/w/.. lUt)3, 
15, 577), with stinuiU of dilTi*w»nt kinds used in 
eei+ain owler or thosf* due to ovewxpcjsiiw* using 
owiinary iiglit are well known, it- is iiowever not 
certain that .several !i»v«*rsals witli one kind of 
stimulus. spiM'ially with tlie X-rays, have been 
pw‘vioiiKly obtained. A very Interesting aeeoiint 
of the existing knowledge on tin* siibj(?ct is given 
in (Minpb'r XV of Albm’s imok on Plmto- Electri- 
city. Kuller details f>f 11u‘ w(»rk will appear elsi'- 
wbew*.“ 

* • * 

FfUitfil Wood from the !ttdmbudot\ HUh^ Mjjsore. 

riiarlos S. Pici. .muthii writes that- while 
examining the iron ore deposits of tlie Hababudan 
Hills during the. Dasnra vacation in tlie year 1t)32, 
the writer came upon a specimen of fossil wood 
near Keiumnnguiidi. lt> was found near the titli 
furlong of the 27th mile on tlie (Miikmagalur to 
Lingailluilli roiul. The road here has iMM>ri rut 
along the sales of tlie hill, anil it was from this 
cutting tiiat the specimen was obtHined. The 
hill, which is 4,500 feet above sea level, is composed 
of red earth cotit-aining lumps of iiim otu. 

The wiKxly material has been comp1eb?ly 
converted int4) heunatite. .\s the fossil was of a 
wither friable natiiii?. it was with gix*at ditliciilty 
that it. could be sliced. Tbe specimens and sec- 
tions weii^ kindly examined by Prafessor John 
Walt-on, Piufessor of Botany in the University 
of (ilasgow. Ho of opinion tliat it was 
fossil wimkI; but considering the imperfect pit?ser- 
vatioii of the stnictiirc^s, he did not like to say 
nioiv than that it w'lis of gyrnnospermous 
character. I Recently, spneiniens were sent to 
Dr. Halmi w'ho agi^cd with Professor Walton’s 
identification. 

The iron ores (as opposed to the banded fer- 
ruginous quartzites) of the Bababudans, have 
been, in pm, segregated by the action of water 
through the ages. Some of the ores have 
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undoubtedly accnnuilat-ed in standinK bndien of 
water, Holutions bavins leaeh<;d the iron fmm the 
forruginoufl quai'tziti*s. This apeeiinen of \voo<l 
inuat have been washed into one of sedi- 

inentaiinn ai'eiis and had its woody mateiitil 
I'eplaccd by oxide of ii*on. 

It rnay bo mentioned that lliem ai*e, at 
no KyviuioHportnK on tliese hill ranges. 

* * * 

Thp Porphyry Pyh'rs of Afynore — .1 Stwiy in 
Contamination . — li. N. Ifao, writoi* 

tliat in doscribinK the “(1<»sopet (iranites” 
of MysoiHj the Oftleei’s of the Mysore* 
(leolo^ical l)epartm(*nt liave frequently noticed 
coses of local coniami nation of th«f acid maxilla 
by basic material. A very jifiMxl example of such 
a coiitamination on a wider scab* is alTonled by 
the ])orphyry ilykes of Myson^ (Mandya and 
SerinKa]mtam ^raluks), whicli I have been rc*cently 
studying. These dyke rocks appear to have 
consididateil fnini a hii^hly contaniinati*d iiia^rna 
diK^ to the relatively more acid residual phases of 
the “fMosepet (Iranite” maf<ma having mon* or 
less aKsimilated iioHions af the basic country 
rcxrks such as lla* liornlilende schists, c;hloritc 
schists and the pyroxene ^ranulites --thus ^ivinj;; 
rise to the dykes of a inonxonitic chnracler. 
Amonp; the chief evidences in support of such 
a view may he metitioiUMl : (1)the constant- 
pivsence of basic xenoliihs in these dyki* locks, 
in all staff's of assimilation and iv<'rysta11isatioii. 
(2) the abundant development of spliene. apatite 
and ma^netitf* in the proximity t>f tls'-se bash? 
xenoliihs. (it) the freipient occurivnce of minerals 
such as melanite and spinel, and (1) the hetiao- 
f^eiieity in the jreiieral character of the dykes 
occurring in a j 4 i*<»u]) as for instanci* near nethafli 
ami Arakeio. 

Fiiriher work is in finiicress ainl a fuller i»ai>er 
dealing with the subji'ct- will be puhlishiMl else- 
whei'e. 

* * * 

Thv nine Coloar of thv NA-//. - -Dr. M. /akiuddin 
writes: “In a pn»vh)us communication {Current 
Srienre, ItKll. 3, S;i) I have merit iomxl about the 
iiiterestin^ manuscript of Al-kandi dealin.u: with 
the him? colour of the sky, a c«»])y of which is 

pi*esei'vt*d at Dxfonl (No. S77, Kutatoy iter 

Hortleiona ran ./. Tn’., Hil. I) and a copy of which 
has hium ivcently discovere*! by II. Hitter {Arrhir. 
Orientutni Pruye, pp. :hJ:i-372, 11*22). The 

manuscript h;is bi?eu also edited at Aliinirh 

aft<er a caivfiil comparison as it has lii*en found 
t-lrit t-lu^ copy pri'serveii at Oxfoi'd is full of 
mistakes. 

It is inteii'stinj; t-«» note that Prof. K, WiiMiemann 
(.-IrftcrVca amt flea tiebivten tier Physik. MathenwUk. 
Cheniie’ Julimt Pinter ami Ifans t!eitet. pp. I IS-l2d. 
1H15, called “ Anschaun^'en von Mualimischeii 
(ichdiri-en iiber die blaue Parbe.s rh*s irimmels'’), 
of Md1an$;(*n has ti’anslaterl the Oxfoiil c»q»y. 
Wiedeinaim, howev(»i*, mentions a very intei'est- 
inf? manuscript rlealiiii? with the problem of the 
blue colour of the sky by the Kjjyptian jurist 
Qamfl {VA\ev---rahrbueh tier Photoyraphie ami 
PeproduktMeehnik. 1012 and 1015). 

Schihab al Din Ahmed Ihu Idrio al (iaraOe 
lived in Cairo and has writUui a book on 50 
different problems of optics. He dierl about 
1283-84. Of all these problems, the problems 
No. 33, 34, 36 deal with the cause of the blue 
colour of the sky (lor. eii.). 


Later on Wiedemann mentions of another 
manuscript of ({azwini (vfft. Z. if., Oazwini Bd. I, 
Text S. 170 von Kthe 3-17) that also deals with the 
winic problcun. 

• • * 

Tlic .Vssociatiun of Special Libraries and In- 
formation Biii'oau (.AS LIB) is to hold its twelfth 
annual contereiico at St. John's ( VdloKe, t'ambridge, 
liiir'inK the week-end hefdnnin^ Pr*iday, September 
20. i*ar‘ticiilars may be obt4iiri(Ml fr'om tlin Seerc- 
tm*yof the .\ssociation, Hi Husscll Square, l.ondon, 
W. (\l. Sir Jtichaiil (Jreji^Dry has a>$reed to 
ace<»pt- t‘(*- nomination as pre^sident of the. A.ssucia- 
tion for l()2ri-.2(i. — iXature, March 11*25.) 

* ' « * 

Scaftomtl Proyretts of Ileiyht Oroirth in Trees , — 
By IT (t. t'hampion. {Forest /iullelin. No. 88, 
Silvicultural Series, ISKII. (jovernmeiit of India 
Publieatinn.) 

Dal a for the seasonal pi?oK!'(*ss of height ^irrowth 
collect eil b(*iween 1022 and 1022 on 15 common 
Indian tit»es aiv examined and average curves 
derived. 2'lic* marked variation in the increment 
curves in siiccc.ssive years is dis(.‘iissod in relation 
t-o thi? ciirvr's for t-emperature, rainfall and soil 
iiioistiii'e, dose a>yti>ements biuri^ few. 'riie 

specific increment curves ai*e dnssiflrsl int-o three 
types: (i) siiupli* ciirvt.* with simple iniiximutn 

{Adina and Tertona). (ii) cui*ve ii*lativr»ly simple 
hut with secniiilnry maxima {TerminaUa), (iii) 

curve com|)I<?x with t wo or iiimf* primary maxima 
(Slioren. I^inuH and Puyenia).'* 

* ' * * 

The Distribution of Temfwratnrc in the Upper 
Levels of a Depression Oriyinatiny in the. Day of 
Denyat dnriny the Indian South-West Monsoon. 
By N. K. Stir ( Indian .Meteor’olofjical Department, 
Seientifie Sote^, Vol. VI, .No. 02). 

“ Diititi.!^ till* period of activity of the south-west 
monsoon some depti^ssions otiidnate in tlie Bay of 
Bciif'iil pifs'eiied iiy a well-niark»‘d fall of favasum 
in Ihii'ma. 'Pliese ^^enerally move in a norih- 
westerly diii'ction tlii’oii^h tlie centr'al parts of 
India and ivach the 11(4^:11 hoi trhood of Bajputana. 
.Siiinitini' Ixillooii a.scents at .\t;i'a. when one such 
deprvssion was pa.ssin^ throii;;?) Bajputana, show 
that the upper hovels of air in its outer ii'^ons 
well' chai'aclerlsc'd hy temperatiiiv lower than the 
normal value.s for the cnnf*sprmi1inK hei^^hts in 
the monsoon season. 2'he l(*vel of Iropopauso 
above tin* depifssion was also found to be 
to well'd. “ 

* * * 

Coat Drevdiny Srhenie for Sonth ImiUt . — ^The 
Imperial t'ouneil of .\frricult.ur*.al Besi'airh. New 
Delhi, at their nif^etiiiji: on February 28, 1025, 
sanctioned a ten-year scheme for (loat breeding 
under the auspices and direction of the Arcot 
Mission .Vgriciiltiir-al Institute, Katpadi. The 
anticipated and sanctioned exiienditure is 
Bs. 81,172 including Bs. 5,180 as non-recurring 
and Bs. 7S,ti!)2 as recui't-ing expenditure's. 

OlWKtTS OK TIIK Kxi*Kiri.MKXT. 

The .Ma^lras Pi'esidency i.s reported to liavo 
eleven tnillion goats of a non-doscript variety. 
Among Diern exist givat differences as to colour, 
size, milking capacity and other characteristics 
associated witli a definite breed. The purpose of 
this research project is to make a concentrated 
attempt to scdect certain types and strains and 
with a definite ideal in mind work toward the 
consolidation of desirable charaoteristics into a 
definite breed indigenous to South India. The 



512 


CURRENT SCIENCE 


[April 1935 


plan is to liave 200 females in the milking herd 
of which half the number will be used to breed 
Houth Indiam varieties pure ; one-fourth 
blood from the Jumna-l’uri from North India 
will be used and Suiii blood from Western India 
on the remaining fourth. (Comparative flgurcs 
will be kept of siicli factors as milk production, 
hardiness, piDliflcacy, milking longevity, intervals 
between kiddings, suitability of various feeds and 
fodders an(i observations of diseases and their 
treatment. 

Propaganda work will also be carried on educat- 
ing tlie public (‘Specially thc^ iM«orrT village classes 
who cannot alTorrl the risk of maintaining the 
bett(M‘ grade of cattle, in the advantages of the 

I'oor man’s cow" especially for milk production 
to itiipiove the rather poorly balanced villagers* 
diet. Animals from these improved varieties 
will be put at stud in the district to iiiiprovo the 
local goats. 

Kxpknditukes. 

The Impenal Councril lias agreed to make the 
following sums available for the experiment - 

1. J^urcliase of stock, oiric(> and dairy Us. 

ei|uipment . . . . . . 5.180 

2. Staff — Assistant, writer, niaisiry and 

coolies . . . . . . 20,028 

3. Feeding expenses for the goat herd . . 15,501 

4. lleciirring, oflicc, dairy and sundry 

expense's . . . . . . 0,200 

Total Uxpkxditi’hi-: 81,172 

The Am('rienn Aivot- mission agive to give llii‘ 
Hcsrvices of Mr. J. .1. De Valois, the Principal of 
the Agricultural Institute, to supervise the work 
as well as to pmvide tin* necessary buildings of a 
very simple but suitable natuR* for the pi*(»j(»ct. 

The sclieiiu! was drawn up with the. co-operation 
of th(* Madras Agricultural Depariment olVarers 
who inteivsted in the work the Mission was 
doing with goats on a very small scah\ ’Phi^ 
Dii-ector of Agriculture, Madras. w.as lai’gidy 
iTsponsihle for securing the final approval of tin? 
Imperial (’oiincil authorities. 

* * • 

We have groat pleasiiR in congratulating 
Dr. ’r. Vijayaraghavan, (at pi*esent) Header in 
.Mathematics* in the Dat'ca Univei-sity, on his 
(‘lection as Visiting L(‘(?tuM*r for by the 

Ain(‘ri(;Mn Matli(.‘iiuiti(‘al S(iri(‘ty. lie is (he fii’st 
()ri(‘nta1 Scholar to l■(•c(‘iv(? the distinction, which 
is conrerml on v(‘ry abl(.? non-American iiiatlie- 
ttiaiicians achieved liitlicrfo only by a few Kuiopeaii 
workers of tlie fnmt rank. Vijayuragliuvan's ability 
Avos fii’st noticrod during his undergraduate y(‘«i*H 
by J*i*of. K. .\nanda Itao of the Pr(‘si(h‘ii(;y (\>ileg(‘. 
Madras ; his original pap(?rs weixi foi'wanh'il to Pixif. 
(«. If. Hardy in Kngland who iinh(‘sitating1y pinch'd 
him second, even at that early age t4i the latoS. 
Uanianuin'ii. He was awarded a special scholarship 
of over a thousand pounds by the Madras I’lii- 
V(‘rsity for i’es(?ni'cli in Kriglarid iinder t in* guidance 
of Umf. IluRly, tli(‘n at Oxford. Ih? published 
thive papers on Taub(?rian ''.riKJoivins w'hicli 
have become an intr'gral ymit of the standaixi 
literature on the subject. Tliese and some other 
minor papem w*on for him the Doctorate ])cgr(?c. 

Subsequently he published his paper dealing 
with the famous Porel conjecture in the Compi^ 
renduE of the Paris Academy in 1932. 

Emile Borel, one of the outstanding mathe- 


maticians, made a highly plausible conjecture in 
1800 on the orders of infinity of solutions of 
diffenmtial equations. Jt was immediately 
accepted by all, including Haixly, as true ; but 
yearn ymssed by witliout a single proof in syjite 
of all the efforts of th(* best mathematicians 
all over the woihi. The iirobleiii carm; to be 
ranked as one of gi'oat dilTiciilty, being slightly less 
than those of the Uieinann hypothesis, Fomiat’s 
last theoixmi and (ioldbacli’s tlieoit‘iii. As such 
it was suggested by Hardy to the mathematical 
workers in his seminar lectiii'es. After six yearn 
of quiet work, ^’ijaya^aghavan y)ix>v(‘d fhjrel’s 
conjecture as idso that of others to be wrxing, 
the conjecture, natural as it apy)(?ars, being 
actually false ! rria? little note leferi’ed to above 
ranks os one of (he gi'ealest acliiovemenls of 
lecent mathematical tlioiight, not only by its 
conclusions but in th(3 elegance of niethiSd, finish 
of teclmi(|U0 and incisive of analysis. 

We wish all success to a scholar Avho is still 
young. We hjivc' doubt tliat he will boar with 
lumuur a large shan? of the hiirden left upon 
mathematicians in India by Hk^ pn‘iii:it 111 x 3 deatli 
of Uamainijani. 

* * * 

The Imiitulo of rhrniislrt/ of (ireai llritain awrf 
Ireland (halani jSVy7/o//).-- Tlie Annual (leneral 
A1e(?ting of the Indian Si'etion of llu* liisi.iiiiie 
of (’iKMuistry of (iix‘at Hritain and Indarid was 
held at the rnivi?isity, (’alnitta, on .laiiuary 
5th, HK15, Dr. II. H. DiimiieliiY, i>.se., iM.i’., in 
the (’hair. 

The l{('|M>ri and finandal statfuiu'iit pmsentiYl 
by the Honorary S(‘cn1ary was ix‘ad and 
ai>pi’ov('d. 

’rh(‘ following meinhers wor (*li‘ct(Ml to th(* 
(’otninitt(‘e for (lie y(?ai‘ 1935. — 

Mr. ( 1 . (\ Miller, M.sc., A.i.c’., Hombay ; Dr. 
R. H. Pea(?ock. i).S(‘., v.T.c., Uiirtna. ; Hr. U. 
Spenser, n.sc., Hcngal ; Dr. H. H. Dey, 

i>.S(!., F.T.(’.. Madras: Hr. .1. N. Hay, n.st*., 

F.i.e., Punjab; Hr, S. Krishna, n.sc., F.i.e., 
I’liited Piovinces ; Mr. (I. W. Douglas, n.sc., 

A.T.(\, Honorary (.' .in‘ral Soirix'lary. 

A number of inatl(‘rs i'(‘laling to the proposed 
.S(‘(d.ional Hides and to the foriiialion of sub- 
swtions in India wen‘ disciis;s(‘d, the meeting 
t^M'iiiinatlng with a vole of thanks to the (Hiairiuan 
and ll.morary Secix*tfii*y. 

* « * 

Inurfatlionnf Sofirlt/ of /.rather '/ rat/rH C/traiMfs 

{Indian *sV'»7/ow). The Annual Meeting 

of the Indian Seetion of the lnl(‘riialional Soelety 
of J.i(‘ath(‘r Trad(‘s (’liemists was held at the 
Bengal Tanning Institute. Calcutta . on .lanuary 
dt-h, HKl.'i, with Mr. B. M. Has. Presi(l(?nt, in the 
Chair. The Annual Heport- of the Honorary 
S(‘cr»‘t.ary was i'i?ail and appnived. A luiniher of 
matters ixlat ing to thi? S(‘ctions activities wore 
disciissf'd and thi‘ liop(' (vxpr(‘ss(‘d tliatall those who 
wore intei-ested in the Tanning Industry in India 
would avail theniselves of tlu? fiici1iti(‘s provided 
by the Society. The following aix? the (Viminiiieo 
for 1935, — 

PrenidenL - All*. H. M. Has, m.a., m.sc. ; f7om- 
miltee,'- Messrs. B. B. Dhavic, m.a., a.i.c. ; 
N. N. Dutt ; B. P. Roll ; C. O. Tattersnll, D.sc., 
A.T.C. ; O. W. Douglas, w.sc., a.t.c. {Ilonwary 
Secretary), 

The meeting terminated with a vote of tlianks 
to the Chairman and Honorary Secretary. 



CVRttEitf SCIENCE 


513 


April 1935] 

On tlic concluBion of the mcotin^ the members 
present were shown over Uie Bengal Tanning 
Institute by tilie Supenntendent, Mr. B. M. Das. 

« « 

AsftoaUition of Economic liiolorjisUi, Coimhalore. -- 
At a tiioeiin^ of tlie Association of 
Bconninic Bioloji^ists, (^oiiiibatoro, hold on the 
7tli Maitdi UKJo. Dr. F. .J. Shaw, D.sc., A.ii.c.s., 
Din?ctor, Iniporiai institute of A^Hculliiral 
licsearcii, L*iisa, deliYciiHl an aide addixi.ss on 
“Chance anil Ki*n»r”. On the 22nd March llKio, 
Dr. I*. J. (lii‘Kory, M.A., idi.n., k.h.m.s., k.l.s., 
deiivemd an illuitiinatin^ lecture illustrated with 
larite.rn slides, on “the climinosoiiie siructui'e ". 

« * • 

New Fellows of the Itoi/nl Social t/ of hUlh\burtjh. 
AccoiitinK to an announcement in Nature^ Dr. 
B. X. Desai, Assistant Meteorologist, (hivern- 
ment of India, Dr. B. Xarayaniiswarny, l.ectiirer 
in IMiysioIojry, University of Fatna and .Air. (\ S. 
i’itchairiuthu, .Assistant- Fixjfessor of (Jeoloffy, 
l.-niversity of Mysore*, have been eiecled ordinary 
Fellows of the Itoyal Society of Fdinbur^h at a 
meeting held on 4th March DVdo. 

« « * 

We understand that Col. (\ A. (lill, K.ii.s.. 
I.M.S., Inspector-tieneral of f Mvil llospitnls. Burma, 
and late Diii'ctor of Public Mealili, Punjab, lias 
been appointed to iindei'take an invest igfd-ion 
into the Malaria Fpidernic in ('evlon. 

« * « 

Dr. Krnest Muir, of the School of Tmpical 
Medicine, f'nlcutta, will .soon be leaving India 
after 21) .veal’s of work connect4*d with iepiosy 
iidief and kala-a/.ar, to become .Medical Soci-otary 
of the British lieprosy Belief .Association. 

Dr. Muir first came India in IDOfi as a medical 
missionary to the C.F.C. Church Mission at 
Kalna. wliei'e he worked for M years. Duiing 
tlie later part- of his stay at Kalna. he iM*caiiie 
fjcmitly inteivsted in the subjiMrt of Ix^prosy. 
He ^vas responsible for staK-ing the ]x!])rosy 
Beseai'ch Depail merit at the Calcutta School of 
Tiopical Medicine, in November 1020. Thi*co 
fundamental problems in which ho was inteivsteil 
in connection with Ix*pri.isy am (I) culturing of 
the or^ifanisiii responsible for leprosy on aitificial 
media, (2) finding a suit^ible experimental animal 
susceptible to infection, and (:i) the impiiivement 
in the t-mutinenl of leiirosy, the pivsont method 
being tedious and ivqiiiring prolonged trejitmeni, 
Dr. Muir worked on tli€*se piiiblcnis for lii yearn, 
as a resuil of wbicli India is now covered witli a 
net-work of lepi-osy clinics. A heap of jiublicat-ions 
stand to his cii*dit and in association with Dr. 
Na|iier he laihiished a liandhook on Kala-azar 
ami w’ith Sir lj(*oiiai'd Bogers a handbook on 
Leprosy. 

* • * 

Accoi'ding to a note appealing in Chemiml 
Age the (Jovernment of India repoiis tliat two 
separate agreements liave been negotiated mt-Ji 
imperial t'hemical Indiistiies^ Lid., in connectioii 
with the Company’s proposal to ereet an alkali 
factory. One with the Punjab Government 
dealt with the siqiply of lirnestonn, and the otliop 
with the (Jovernnieiit of India n'terred to the 
supplies of waste salt, brine and other products 
in the Khewra salt mines. The agreement with 
the Government of India provided for a llvc-year 
option t-o tlie companv to take up a fifty-year 
concession for the exclusive right t-o obtain the 
salty material in question, for use in a factory, 


subject to the safcguanling interests of the 
Government of India and of those concerns already 
established and wldch were engagifd in tlie produc- 
tion of rellned table salt. (Cherniral Age, D)25, 
32,2:113.) 

* * * 

Tiie Chemical Engineering (Congress of the 
World l\)wei' (Conference will bo held under the 
auspices of the Inteiuafional Rxecut-ive (’ouncil 
from .June 2:i-27, 11)3(1, at the Central Ifall, AVest- 
initisler. Ixmdon. Information regarding the 
(*onference can be obtained from the (.Umgress 
OHicfi, 5(), Victoria Street, Ixindon, S.W.l. 

* * * 

UepttH of the. Third Im/jcrial Mycological 
Conference, —Tlie Imperial Mycological (’onference, 
held once in live years, affords an excellent 
o]jpori unity for discussing Plant l^itliological 
prohleruH in tlie British Empire. The tliii'd 
confeii»iice was held in London during September 
and was .at tended by IMant 1 Anthologists 
designated from all over tlie Empire. India was 
represented by Dr. AV. McBaeaiid Dr. Chaudhuri. 
Li is iutc*resting to note iliai representatives 
of iirins, mnniifniduring fungicides also at-1-endcd 
the eonfeiimce. 

After the opening address by Sir ( 'liarlirs llowell- 
Tlioinas. K.r.u., k.i-.-M.is., Dr. E. J. Biitler, c.m.u., 
c.i.K.. F.R..S., the Diwfctor, iifviewed tin* work of 
the InKtiiiite. lie gave staggering figures of 
annual crop losses due to fungal diseusf.*s in Great 
Britain, the Irish Five State, Australia, 1 Lolland 
and Swit/.cr1atul. Cereal losses alone were 
estimated at .1*100 millions annually, lie deplored 
the apathy of Government t-owards organising 
this bmnc;li of .Agricultural Science and cunpha- 
sised the need of co-operation liet ween the Plant 
lAathologisi and the Plant Breeder. It is interest- 
ing to learn that scale in‘'ects in the Seychelles, 
were effectively controlled by fungal cultures, 
obtained from Mysore, of Cephalosporin m leeaniif 
whicli parasitises green bug on coffee. 

Tlie discussion on administrative monsiires 
(including IjCgislation) agninsl. plant diseases 
resulted in the adoption of a resolution recommend- 
ing a unifr>rm iiealth ceri-ificate tliroughout the 
Eiiipin*. The possibility of intitxluction of plant 
diseasi*s by air trans|K>rt was also discussed, and 
it was recommended tliat- there siiould be a genei'al 
prolubition of trana])ort by air of living plants. 
Metliods of standaiilizatioii of insecticides and 
fungicides were ilisciissed, with the representatives 
of manufactiiring firms. 

Tlie rejiorii of the discussion on virus diseases 
of plants and Fixit rot of cereals contains valuable 
facts. The need for simpliPication of control 
measuri.'is suited to the small cultivator was 
eiiiphasiscMl, and formed the subject-matter for 
discussion. The important subject of breeding 
and .selection for immunity against plant diseases 
was also discussed, and papers were read on 
various tropical diseases. The delegates visited the 
Tmperiai Mycological Institute, and tlie East 
Mailing Besoarch Station. 

• • • 

Report . of the Velerimry Director-General for 
the year ending March :31sf, 11)33 {George Milton^ 
V.SM., A.R.C\V.S.)^ Department of Agriculture^ 
Canada, — One of the most important activities 
of the Department was the prevention of importa- 
tion of Epizootics especially. Foot and Mouth 
disease from Europe and the United States. 
lArogressive measures for the control of Bovine 
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Tuberculosis have been adopted with the co- 
operation of the live-stock owners and public 
health bodies, wdtli very satisfactory lesults. 
Attempts to similariy deal with bovine contaKious 
aboiiiun also whicii is Kainin^; in piv valence are 
started. A Vims disease of foxes kept in captivity 
waa studied wliich evidently lescunbles tlie dis- 
temper of dogs. A similar liisf^ase in sledge-dogs 
was invostigaled witli the help of the Itoy^ 
Canadian mounted police. Itesearches into 
Bovine Ilieiiiaturia and h'quine infectious 
ana'mia (Swamp Fever) a 1*0 iinderlakon liesides 
other diseases. 

At the Imperial I*]conomic (Conference, agree- 
ment w'us reached on several XHiints, cliiof among 
wliicli are reduction of the <(uarantine T)eriod for 
animals imported into Canada and curtailment of 
restrictions on (Canadian cattle expfirted to (ireat 
Brit4iin. 

The most inipoitant feature of the i*eport is, 
the splendidly organised campaign for the ei'adica- 
tion of Bovine Tiilwrculosis. T\\o moasiirea 
adopted include, Single Herd policies, Acci-editcd 
Herd plan, Hiipemscd Hei-d plan and ri?stricteil 
area system. In some cities and towns the 
municipal tiiliei'culosis oiiior is in foitjo under 
which dairy cattle ai'e U^sted fre^o with tubeirulin 
and compensation is paid for reactors which arc 
slaughtoifHl. During llie year, 71) ,805 iest-s were 
made and 087 redactors were slaughtered and 
compensated for under this order.- H. D. A. 

« * « 

Annua! Uepori of the Imperial Infftilute of 
Velerinart/ Ilesearrh, Muh'Usar, for the Vear end- 
ing Mareh^ 1 93 i. — This ifi|)oit like its prede- 
cessors makes interesting and instructive reading. 
Details of the Kstablisliiuont, Estate, RiologiciU 
Products, Technical instruction, Publications by 
the staff and the Anancial position are furnished. 

Tiie following are some of the important findings 
in the Uest'ai'cli Department : — 

B I N OKRPEST : — Ku rthcr tests with < • oa t V inis 
as an immunising agent against llinder|M?st were 
conducted with encouraging results. This rnedhod 
of inoculation has been tried on a iiiueh larger 
scale in tlie provinces and the results are so satis- 
factoiy — mortaiit^y being negligible — that furthor 
extension of the work is predicted. 

Anthrax : — Vaccination with formalinisiHl 
tissues from animals dead of Anthrax were found 
safe for administration but the immunity conferred 
w^'as not satisfactory. 

Blac’v (luARTKR : Finding immunity by 
muscle and culture filtrates not very effective, 
fornialinised whole cult ure vaccines were preparecl 
and used for the first time tliis year with very 
satisfactory results. 

CONOKNITAL Amaurosts ! — Evidence has liecn 
produced to show tiiat the blindness in calves often 
results from a deficiency of minerals or vitamins. 

Epiirmkkat. Fkvkk: a case of this disease 
has been studitMl and it lias been found xiossible 
to transmit it to healthy animals by inoculating 
the blood taken at the lieiglit of fever although 
animids in close contact ivould not contract it. 
As this disease seems to he of common occurrence 
in other parts of India, a more exhaustive study 
of it is imperative. — 8. D. A. 

* « * 

From a report appearing in Siatewnan of the 5th 
April, it is understood that the Royal Institution 
hM decided to establish a Professorship of Asiro- 


nomy and that Hir .lames Jeans has been nomi- 
nated as tlie first holder of the Chair. 

* * * 

The Health Commissioner of the League of 
Nations has arranged for a second course of 
instruction in Malariology which will commence 
at tlie King Edward Vll College of Medicine at 
Singapore on the 20th .April 1035. The tlieoretical 
and laboratoiy studies will continue until 2nd June 
after wiiich the candidates will proceed in groups 
either to Malaya, Java or l<*rench Indo-China 
for a further period of practical field work extend- 
ing over thrive weeks. Facilities will be provided 
for experienced Malariologists to pursue individual 
research during the period of tlic course and at 
oilier times by arrangement with the King Edwanl 
Vll Colle^'t of Medicine. 

The object of tlie course is to complete the 
i<raining of medical practitioners who are engaged 
or intend to be engaged in the work of malaria 
control in tlicir own countries. 

* * * 

JnternatUnml Committee of Annual Tables of 
Constants — A.^ C. We ai'e informed through the 
cuiiitesy of the (leneral Soci'ctary of this important 
organisation, M. (.3i. Marie, 9, rue do Bogneux, 
Paris (VI), Hint the Academy of Scienc?es of 
IJ.S.8.B. has signed an agreement with the 
(^onim ittec? of A \ 

This agrt^enient guarantees for the coming five 
years an important contribution to the liiler- 
national Fund of the publication of A.’**C\ In 
exchange tlie U.S.S.B. Acmleniy of Sedenees is to 
receive a cerijiin number of volumes edited by the 
Commitreci of the A.’^'C. These volumes ai'e going 
to be <listi‘ibiited among the Hiiiversities and 
Scieniific Institutions of tlie Soviet l-nion. 

Similar agreements have been already signed 
with the Fw*nch (lovernriieiit, the Helvetic 
(lovemmcnt and the Polish Academy of Sciences. 
* * * 

Hitijer Catalmjue. h\ —Specfroscopir ami Other 
Accessories (51. pages, 9} X 7 ins. ; with index ; 
issued gratis). Ailnni Hilgf'r Ltd., 98, Kings 
Hoad, C'amden Road, London, N.W . 1. -Adam 
i-!i1gr?r T.td. issue a soru's of eleven pHncijial 
catalogues of which the prf*sent Catalogue F. is 
a member. It deals with the wide range of acces- 
sories and minor apparatus that can be supplied 
for spectroscopic and other purposes. Some 
idea of the variety of tliescj can be judged from 
the fnf:t that in its 51 pages the following are 
listed among a large number of other items : — 

('undensing lens and mounts, mirrors, absorp- 
tion tubes anti cells, various types of spectroscopic 
slits and eyepiec«?s, levelling tables, vacuum 
nimps, discharge tubes, sodium and cadmium 
amps, arc and spark stands, AC.^-- D(.^ rectifier, 
pure and rare metals, .Tudd l^>wis comparator, 
thermopiles, photo-electric cells, photographic 
materials, and publications. 

On page 40 a description is given of a now 
type of galvanometer relay which is capable of 
increasing the sensitivity of galvanometer systems 
several hundred times. 

A comprehensive index is included. Prices are 
printed in a separate prtce sheet, a copy of which 
accompanies every catalogue. 

The same firm are also issuing free of charge, 
a convenient siifT card folder in which their 
catalogues may be kept ready for reference on 
the bookshelf. 
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From an Asaociaied Press mes8aRC,we learn that 
the Tibetan Government liaa coneontcd to a 
British Expedition to Mount Everest during 
1035-3(1. Mr. Hugh Kuttledgo lias accepted the 
invitation extended by the Mount Everest (Com- 
mittee to lead tlic expedition. 

The Government of India have sanctioned 3 
Himalayan Expeditions (1) Dr. Schiebe will lead 
a ])aiiy of (lerman Botanists, who intend explor- 
ing the botanical potentialities of Chltral, (2) 
Dr. Ph. CJ. Vissor, the Netherlands (Consul-General 
in India and (Ceylon will lead another Expedition 
this summer to the Sliaksgam area in Eastiem 
Karakoram, which he has visited twice before, 
and (3) Mr. M. Escarra will lead a French Alpine 
Club Expedition next summer, to explore the 
peaks about Baltaro Ghuiier, incluiiing tlie well- 
known K..t» the second highest peak in the VVorld. 


3'hc first annual conference of the Bengal 
Pharmaceutical Association was held during the 
first week of April, Mr. II. ('ooper, ph.r., presiding. 
In the course of his address, Mr. Premananda Das, 
i*h.(\, as Chairman of the Reception Committee, 
said that the Association has b(;en planned to 
bring fogether on a common platform all manii- 
facturei‘8, vrliolesaloi's, importers, cliomisis and 
druggists and compounders witli a view to 
facilitate mutual exchange of ideas, co-nperaiion 
and hell) Ui eliminate niisundoratanding, difficul- 
ties, drawhiu:ks and the most unhealthy competi- 
tion in price-cutting against each other. The 
Assocriation intends to start a Journal of its own 
which wdll serve os a medium for disemssing 
topics of interest to pliarmacists and distiibiiting 
information in the variations in prices in the 
VVorkPs market. 


Death ciceurred on lllth March 1935 at the age 
of 73 of Dr. (7arl Diiisb(?rg, (fiiainiiiiii of I. (>. 
F«*irben-iiidiiHti'ie and famous German (*hemist 
who discovered bciizopiirpurin and bcnxoziirin. 
He was an eminent economic thinker and indus- 
trial leader and held olfico as Prifsiilent of the 
Reich Federation of German Industi'y from 
1025-1031. 

* * * 

We acknowledge witli thanks the iKJceipt of the 
following 

“Agricultural Gazette of Now South IVales,” 
VoJ. NJiVI, Part 2, February 1035. 

“Actualit6s Scientilhiucs et Industrielles,”- 
Nos. 17«, 100-102, 10(1. 100, 201, 204, 200-207. 
200-218, 221-222, 22(1. 

“The Journal of tlic Royal Society of Arts,” 
Vol. LXXXlll, Nos. 4292-05. 


” Biochemical Journal,” Vol. 29, No. 2, Febru- 
ary 1035. 

“ American Journal of Botany, ** Vol. 22, No. 2, 
Febniary 1035. 

“The Journal of the Indian Botanical Society,” 
Vol. 13, No. 4. 

“The Journal of the Institute of Browing,” 
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SKCTIOX A. 

C. V. Haafan : (hi Jrit/csceiU Shells, Pnrl I, 
— hiirmlurtorif. — \V. T. iSchmiilt’s clahorato iii- 
vestif^al ion on tbo clioniical and pliynical nat 111*0 
of tho naomiiiH aiibstanco ia Hiitiiinariaod. (*. V. 
liAMAN ; On Jridesvenl Shplls, Purl //.- CoV.nrs 
of jAinihior JJiffrarlion. Tlio cliarartt'nHtic iri- 
closcotuv <»f sliolls is a difTrucl-ion ofToct wliich 
appears as ojm* of the oixlers of spectra produ<r(*4l 
by the periodic striictiiii* at the surface of flie 
shell. S. Chowla; On Sums of Poitiers {IP, 
S. (’howla : .Vo/c on Ilj/pofhesis K of Hardy 
and LiWeuromi. .f. H. Soth ; .1 lipffularity 

observed in the Seeond Spar/c S perl rum of Iodine, 
Akshavananoa Hosk : The IIV/ss Constant of 
ParamayneUr tons in the S-Stote, Port /. — 
Ay aeons Sohdiims of Mamjanous Salts. -(?ai**»fiil 
measiironients on atpieniis solutions of li1n(*l>, 
Mn(NO:i) 2 « and MnSt)^ show that theri^ is no 
deviation from the theoretical simple t'nrif^ law 
of temperature de])€‘iid<mc'e. A moment of 20.15 
to 20.1 Weiss ma^etons is found for .Mn> ^ ion, 
in afirreement with the theoretical value 20.1. 
O. V. .Tadiiav ami V. 1. Kanovvala : liromination 
of Suhstanees coniainhuj lieo Aromatic Nuclei, 
Part II. — liromination of Phenyl and Cresyl Esters 
of m- and p-.\ilro liensow Acids.- It is found 
that bromiuation proceeds readily without a 
carrier with phenyl la-nitro-bonwmte and phenyl 
and o- and in- cresyl p- nitifi-benzoates, while with 
other esters, the pw'sence of nit ric acid is necessary. 
I1ANHRA.T (lUi’TA ; On the p-Poiency of (i {n, r). 
II. i.KssHKTM ANri It. Sampki. : On the Pair 
Bond Theory of Valency. — rhernical union is 
regunled as mainly an effect' of the degeneracy 
due to the electrons. This leads to an electron 
pair bond theory of valency. Aeeonling to this 
view, which is support(*d by spectroscopic evi- 
dence, ilio various additional liypothes(*s such 
as tile octet rule and its (extensions are unnecossarv. 

SKtTfON J5. 

Jl. N. SINOII, It. B . SiNOH AND K. SIN(SII ; 
Investigations into the Water lieJiuirement of 


Crop Plants.- The paper deals with the water 
rtupiiif^nients of 57 dilTereni species and varieties 
of crop plant s grown at the Experimental Station 
of the Institute of Agricultural llesearcdi, llenares 
Hindu Uiilvei'sity. 15. N. SiN(Ui AND 11. K. 
Tan DON : Temperature-absorption chararteristleH 
during germination in seeds of different structure 
find biochemic const it ution under raryhuj concentra- 
tions of tkcygcn ■ and icater supply . — The lesults 
of an exfieri mental study of w'ater ahson^fion in 
thirteen varieties of secMis at dilTeitmt temperatures 
and thiee distinct envimnniental conditions — 
innxinuini water -no fi'ee oxygen; moisture and 
air (conditions maintained at ojitiiniim level ; and 
atmospheric. moistiiD' with ftee ai'rat-ion. 15. H. 
SrNiiACiiAU. : The Holgi bodies in the Erithrocytes 
of Ichthyophis glutinosus. '1*. Kkamkauam and 
Hama Hao Pan.ii*: ; (Contributions to our h'nmv- 
/cc/r/c 0 / Haianophora. — Investigations (jf a South 
Indian form of Bulunophoru dioica H. J5i*., show 
that- the life-history of tlie plant is a normal 
angios{M'i*mous st^xiial cycle witli lediief ion-divi- 
sion (norm.*]] type) and a stmiig evidence of 
fertilisation. (Vu.. 1. FifOli.AN() di<: Mgtjx.) : 

On t ICO .spiral organisms living in the intestinal 
Irati 0 / (iallinula chloropus, L. On(» type, trepo- 
nema, ideiitilfed as an avian vaiiety of spirorlucla 
earjpgirata \N’ern(M* emend Pantriasin ; the other 
type, spiiella, dilT(.*ring fmm the g(?notyp(.>i 
S. regnndl in having two antei*ior iiagcdla and 
cinssilled as spirella gallinahr sj).n. K. Al. CSiWA : 
Critical remarks on Dipteroenrpoxylon Hurnionsu 
Holden," Irrawradioxylon den. Sov, S. K. Pandk : 
Notes on the .\natomy of a Xerophjitic Pern, Nipho- 
bolus adnasceiis/rcu/i the Malay Peninsula . — This 
epipliytic f(*rti shows well-marked xerupliytic 
adaptations. Iv. Hamtaii, N. Partoasakathy 
and H. Ka.manimam ; A Telraploid plant hi 
Wild /ftcc -Or^za Longistarninata.- -For the first 
time a tctraploul pla.it of Orysa Longislttminaia is 
described. 


Reviews. 


Through Space and Time. By Sir James 
Jeans. (Cambridge University Press, 19:54.) 
Pp. vi 4-224. Price 6d. net. • 
iSorne one has described Sir >lames Jeans 
as a “man of science” who is also an artist. 
To this wre may aptly add tha.t lie is a lite- 
rary scientist. The lay reader eagerly w'el- 
. comes any composition from the pen of 
Sir James Jeans, as he has the' unique gift 
of making the story of science fascinating 
to the general reader. 

The book under notice is the latest of 
Sir James’ popular books on Astronomy and 
Astrophysics. It is based on the series of 
lectures delivered by him at the Eoyal 


Institution during thd Christmas of 10.3;5. 
The book itself is divided into eight chapters 
under the following headings : — The Earth, 
the Air, the Sky, the Moon,* the Planets, 
the Sun, the Stars and the Nebuhe. 

At the very outset the author proposes 
to take his readers on an imaginary journey 
through space and time and make them see 
for themsclyes the wonders of the universe. 
To begin wkh, in the first chapter, we are 
asked to delve into the bowels of the Earth. 
Here the author tells us the story of evolu- 
tion in a simple and attractive manner. 
The prehistoric dinosaur! and other monsters 
are brought before us and we learn of them 
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as if at first hand. The picture of the 
Diplodociis as a monster weighing as much 
as a whole family of elephants — “Father, 
mother, children and perhajis several uncles 
and aunts as well’' — is amusing if not en- 
tirely truthful. 

The chapter on “the Air” is mamly meteo- 
rological — treated so as to make it interest- 
ing to peoxilc who have not had the advantage* 
of being trained in that science. 

In the first two cha])ters f^ir James Jeans 
is not in his element — he is not a palaeonto- 
logist or a meteorologist though lie has the 
rare faculty to make anything he handles 
interesting. 

In the third chapter, the classical theories 
of cosmogony of Ptolemy, Hipparchus and 
others are lucidly expounded so that even 
children could peruse them with profit. 
A notable point in this connection is the 
way in which Sir J. Jeans explains away the 
difheiilties raised by Tycho Pmhe — wiio 
could not understand why the sky did not 
change in appearance from time to time if 
the earth were moving in space. Jeans 
compares the earth to a rose bud in a vast 
garden an<i man crawling like a green fly 
on the rose bud could not discover any 
re-arrangement in the remote reaches of the 
garden — and for tlii‘ same reas<in ac are 
unabh* to det(‘ct any change in the arrange- 
ment of the stars 4* veil though the earth is 
hurtling in space at the rate of about. 18 
miles ])er secemd. The ])roblejn of the 
exxianding universe ha.s bec*n propounded in 
an admirable manner and tlie comparison 
of the nebiihe to drifting straw bits on an 
ever-widening river is particularly striking 
as it e.fr4‘ctively brings honu^ to the iniiul of 
■the reader such an abstruse thesis as this. 

rertaiii very minor slips have crept in, 
pmbably during the passage of the book 
tlirough the* press, as for examph*, on fiage 
142 when* a reference is wjrongly made to 
an illustration of -Menniry. 

The. book, we have no doubt, will be a 
very useful aiddition to all xiublic anil private 
.libraries — ami must certainly be read by 
every one who ivishes to be acquainted with 
the recent scientific developments. The at- 
tractiveness and simpliidty of style and the 
homely exposition of abstruse ^ scientific- 
• theories, must create a gr«?at demand for 
this book. We regret that we have no such 
Institution in India which could arrange* 
similar lectures. Sir James Jeans is always 
read with avidity wherever English language 
is spoken and in this little book he excels 


himself. We hope that many more equally 
entertaining and informative books will 
he lorthcorning. This little book deals with 
great problems in an easy and charming 
manner wrhich every great scientist and 
school boy can read with profit and pleasun^ 

C. N. R. 

L’Elvxjtuon Positif (No. 182 of Actualit(!*s 
Soientifiques ot Industrielles). Ry Irfene 
Curie and F. Jolioi, Paris : Hermann ct 
Cie. lft;U. Price 10 fr. 

The contributions of Mnie. Irhne Curie and 
M. F. Jolioi to the subject of the present 
volume have been of fundamental import- 
ance« After tlie discovery of flic positron 
by And(*rgon had received confirmation by 
the work of .B1a(‘kctt and Occhialini, Ourie 
and Joiiot showed that the positrons must' 
be- due to the conversion of y-rays into 
matter. The whole story of those discoveries 
is w'cll told in the broehiire before us which 
provides an authoritative and complete 
account of the experimental studies dealing 
with the positron. The theoretical aspects 
are only mentioned in passing. Four plates 
containing beautiful ])hntogra}.>hs of the 
tra(*ks of positrons enhance* the value of the 
w'ork. We should like to mention in [lassing 
that calling the positive eleetron sometimes 
as positron but more often as posilon leads 
to some confusion. Similarly the abbre- 
viation for ele»*fron- volts is given variously 
as eV., rr., and 4?.V. Apart from these 
minor mat tern, and some thri*e typographical 
errors on p. J, 1. 7, p. 8, I. 2 from bottom 
and p. 11 legend to Fig. .'I, w'e have no hesi- 
tation in weleoming the* appearance of the 
inmiogra])!! as most op]iortune. 

T. S. S. 


Thk J^urmv ok Mathh.watics and other 
Es:<ayw. By David Eugene Smith. Pub- 
lished by Seripta Mathematica, Y«?shiva 
College, Ainst(*rdam Avcuiiie and 186th 
Street, New York, N.V. 

This is a neat little book of four popular 
essays by tin? well-known author of the 
History of Mathematics. The object of 
the author seems to be to furnish material 
which wiir interest not only teacliers of 
mathematics but all who recall their contact 
with the subject in their school or college 
days. 

The first essay deals with features common 
to poetry and Mathematics, such as Imagi- 
nation, Rhythm and Symmetry. The se- 
cond ^ves a really novel view of looking 
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at Beligion in a mathematical way, namely, 
drawing inferences from a definite sot of 
postulates. The author has given a lead 
to the theologians by a model example. 

The third and the fourth articles are 
merely biographical notes on Thomas 
Jefferson, President of the United States, 
who took a great deal of interest in Mathe- 
matics and especially Astronomy and M. 
Monge, the celebrated mathematician of 
ditferontial-cquations fame and his associa- 
tion with the French Republic as Minister 
of Marine and later with Napoleon Bona- 
parte. It is curious that in Franco of all 
countries mathematicians easily find a place 
in the government of their land, the late 
M. Painlev^ being the most recent' and 
outstanding example. 

The essays are extremely readable and 
interesting to the professional as well as tlie 
amateur mathematician, and the book will 
easily be a useful addition to all our school 
and college libraries. 

R. M. N. R. 

Analyse des Mfxianesmes Chimiques chez 
LES Etrks Vivants. By T. Oahn. (Her- 
mann et Oic, Paris, 1934, Pp. 23.) 8 fr. 

The composition of several biologically 
occurring substances is little known, the 
concentration in which they occur is too 
small in many cases, and the physico-chemical 
conditions in which they exist also play an 
important part. In spite of all these diffi- 
culties, chemical analysis of the organisms 
can give important information regarding 
the mechanism of the reactions in living 
bodies. After an interesting introduction 
to the subject, the author has given in this 
monograph an account of particularly the 
diastatic reactions occurring in the tissues, 
and the knowledge that can be gained about 
their mechanisms from a study of the con- 
centrations and nature of the coferments 
occurring in them. 

M. a. G. 

Hydrostatics and Mechanics. By A. E. 
E. McKenzie, m.a. (Cambridge Universitv 
Press, 1931. Pp. 272.) Price 38. 6d. 

The book is the first of three volumes 
covering the sections into which Physics is 
usually divided and deals with that portion 
which is usually regarded by students as the 
dullest part of the subject ; but the author 
has eminently succeeded in presenting the 
subject in an interesting and practical, and 
tbe^ore useful, manner, In dealing with 
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pressure in liquids, an account is given of 
utilisation of water power by harnessing 
water falls and building dams across rivers, 
and the practical aspect is stressed by calcu- 
lations made without entering too much 
into technicalities — an aspect which deserves 
to be emphasised in high schools and inter- 
mediate colleges. Similarly, practical treat- 
ment is adopted in dealing with the princiido 
of Archimedes, theory of machines, and the 
parallelogram law. The diagrams are very 
neat and the pictures lucid. Examples 
worked out are apt. 

The book deserves a place in the libraries 
of high schools and junior colleges. 

K. N. Kini. 


SiMPi.R SciENOE. By E. N. da 0. Andrade 
and Jiillian Huxley. (Basil Blackwell, Ox- 
fonl. Pp. 388.) Price 8s. fid. net. 

There is a feeling among educationists 
that all is not well with the science syllabus 
in the secondary school. The remedy sug- 
gested is not so much a curtailment of the 
scope of the subjects as a judicious redistri- 
bution and inclusion of the biological sciences 
as an integral part of the course^ of study in 
science. Here, it may not be out of place 
to put in a word for greater attention to 
be paid to Biology. Though many phases 
of life are affi‘cted by scientific advance, 
and biology can claim a fair share of the 
credit, still it will hardly be too much to say 
that to most peo])le Biology is only of second- 
ary importance — Physics and (Miemistry 
coming in Tor the largest share of their 
sympathy. Besides, it is thought that the 
interest in Biology is purely academic. 
However, it is refreshing to note that in the 
series of popular books wdiich Professors 
Andrade and Huxley have written, they 
have in a great mt^asure, overcome tliis 
shortcoming. 

The book under notice is divided into three 
parts. In the first of these the authors 
have endeavoured to ])lace before the young 
reader for whom it is intended a general 
outline of the Natural and Physical Sciences. 
In doing this the authors have developed 
a method that is all their own. Among 
several instances we may cite, — one feels 
particularly impressed by the way they 
stress, — “that all things obey laws”. The 
law that governs Btelbr motion can with 
equal facility be applied to the motion of 
every other moving system in the universe. 
Another admirable example of a similar 
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kind is the way they impress the impondera- 
bility of energy. Actually energy is not a 
material thing, but is an agency capable 
of different manifestations. To bring home 
this idea to the young reader the authors 
have by an array of ingenious examples 
striven their utmost. Needless to say they 
have succeeded completely. An abstruse 
concept such as Heredity is lucddly ex- 
pounded and is treated in a laudable manner. 
8imxdy and clearly they have taught that 
like brings forth like. 

In the second part — Science and Life 
(review Gurr. May 19:i3) — the elemen- 
tary laws of Physics and Chemistry together 
with those of Tiiology are explained in a 
praiseworthy fashion and is a logical sequel 
to the first part. 

In the third section — ^l<\)rce8 of Nature — 
a more detailed and a^ivaneed treatment of 
the subject-matter of the two previous 
books is given. A notable feature of this 
book is that wherever possible t he everyday 
aspect of scientific knowledge has been 
emphasiscMl. Ti^chnieal applications have 
been accurately described without the em- 
ployment of jargon. 

Tn conclusion, we have no hesitation in 
recommending this book $is suitable for 
courses of study in tlu^ lower forms of 
secondary schools. We hope! that the autho- 
rities will appreciate the efforts of the authors 
and lend them the support tliey so wtU 
merit. Again, we may congratulate Pro- 
fessors Andrade and Ifiixley on having 
produced this eminently readable w'ork, 
deserving a place in all the libraries both 
X>ublic and private. 

C. N. U. 

Your Meals and Your Money. By Gove 
Hambidge, Whittlesey House. (McGraw- 
Hill J’liblishing Co., Ltd., j\ldwych House, 
London, W.C. 2. J*p. xvi+179. 1934.) 

Price net. 

This is an interesting book full of practical 
suggestions for securing a complete diet 
based on different levels of income. It seems 
to us that the book will be found uselul not 
only to parents but to the statesmen who are 
both concerned in the health and efficiency 
of the people. To the general Medical 
practitioner, it is almost indispensable. 

The author bases his booK on the U. B. 
Department of Agriculture circular called 
“Diets at Four Levels of Nutritive Content 
and Cost”, by Hazel K. Stiebling and Medora 
M. Ward. It is almost superfluous to point 


out that a sound and detailed knowledge of 
food should have a direct bearing on agri- 
cultural policies. The cardinal principle of 
all such policies Tnust be to encourage the 
production of the right kinds and the riglit 
quantities of foods, and it is obvious that the 
genc^ral public must have authoritative facts 
about di(?t in relation to their well-being, the 
standards of good nutrition and the factors 
in the selection of the right type of diet for 
the promotion of health and eflicieney of 
peoiiie. In India the great majority of 
|HH)ple have practically no knowledge* of the 
nutritional requirements and standards and 
the nutritional values of common foods and 
especially in tropical countries where the 
climate is so inho8X)itable, every w'age earner 
should have an adequate information about 
what to eat , how much to eat and how much 
to spend on himself and his family for food. 

The book will, we expect, be received in 
India with enthusiasm. It gives in a simple 
and complete manner an account of the 
researches and conclusions of scientists, which 
result in fixing standards of nutrition for 
different classes of peoide ; the practical 
liearirig of these standards on their meals ; 
the welfare of the nation which depends on 
how its members eat and the adjustment of 
agriculture from which the supply is ob- 
tained. A i>erusal of this extremely inter- 
esting book will convincH* the* readers that 
the diet of the people affects their welfare 
and productive eflicieney which in their 
turn determine the character of their agri- 
culture. Tlie chief problem with the Indian 
population is what foods they should buy 
out of a given amount of money each week 
so as to secure the greatest, possible, nutritive 
value out of them. India w^ants definite 
dietary patterns for the use of lier ])oor and 
rich families such as Btiebling has prepared 
for the use of American families and which 
are presented in the book with illuminating 
commentaries. 

The book is divided into seven chapters, 
and the first one deals with the proximate 
principles and general problems. The 
second chai)t.er which deals with “costs” 
deals with the family budget in relation to 
standards for safeguarding the health of its 
members. Four different plans are given 
over c*xx)endiiure, and every one of these 
is calculated to ensure the necessary elements 
in earrect proportion suited to age, occu- 
pation and finance. Naturally these plans 
or patterns discuss groups of foods and their 
contribution to the diet and the third chapter 
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is devoted to a detailed examination of each 
class of food-stuff in order to bring out the 
significance of balanced diets. The next 
tvro chapters discuss quantities and nourish- 
ment which are clear statements of scientific 
facts of great importance. Chapters six and 
seven which deal with thrift and national 
well-being are tlu^ most important sections 
of tlie book, and wo c,an hardly think of 
any one; who can afford to be independent 
of a complete knowledge of both. In the 
supplement is given retail prices of food 
materials used in computing costs for the 
four plans. 

T]\q chief merit of the book is its simple 
and clear exposition of the scientific re- 
searches and conclusions of a large body 
of American scientists and economists, and 
the wealth of information contained within 
its compass is as rich as it i^ varied. Indeed 
this is a family dietary book and every 
householder who can r(‘ad and writer the 

English language must possess a co])y of it. 

* « * 

“ANALAU” StANDAIIDS Foil Laboiiatory 
riiEMicAi-.s. Formulated and issued jointly 
by the British Drug Houses, Ltd., and Hop- 
kin and Williams Ltd., London. lO.*!!. 

Then* are perhaps very few publicat ions in 
which the chemist will find such an indispens- 
abh^ wealth of material as the one before us ; 
during the conduct of his scientific work, 
it is suprcmiely important that, he should 
be aware of the purity of the materials lie 
handles and for this purpose, it is very 
desirable, that he shouhl avoid the t(*dious 
testing of the materials by being able to 
rely iiimn eacli substance conforming to a 
specific standard. This need is supplied to 
a generous extent by the book before us wliich 
has been published as a co-operative effort 
by Messrs. British Drug Houses Ltd., and 
Messrs. Hopkin and Williams, Ltd., the 
two well-known firms who have? for si‘veral 
decades now' {irincijially concerned them- 
selves with the manufacture of fine chemicals 
for Laboratory use. The term "laboratory 
chemicals” is used comprehensively to include 
"chemicals for analytical, n^search, teaching 
and all other laboratory purposes.” The 
two Firms have liitlierto liad their individual 
books of standards and by pooling together 
their knowledge and experience their chemi- 
cal staff have brought out a highly useful 
and up-to-date volume and thereby earned the 
gratitude of the Chemical world. The book 
deals with some 200 substances and in each 
case the physical and chemical properties 
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arc listed and thus forms a valuable record 
of the chief properties of the (diemicals with 
which it deals. Quantitative assays for 
the chemicals have been prescribed and the 
minimum iiercentages specified. The 
maximum limits of impurities are also listed. 

The book dcserv'cs to find a place in the 
hands of every chemist. It may also be 
mentioned licre that tlie Firms have now 
placed on the market all the laboratory 
chemicals listed in the volume, under the 
trade name “ Analar ” wiiich carry a 
guarantiee of “purity”. 


Virus Diseases of Plants. By John 
Grainger (Oxford Uni versify Press, London. 
Pp. 102.) Price 0«. net. 

The subject of virus diseases of plants is 
one of great intcriest. not only to those who are 
interested in the fundamental aspects of the 
problem but also fo practical agriculturists 
who are deeply concerned with the welfare 
of their crops which are affected by a number 
of virus diseases. Dr. Grainger s contribu- 
tion to this subject in th«» furni of a text-book 
provides introductory information on this 
important aspect of plant pathology. 

The author lias incorporated a good d(‘al 
of his own cxpericnee in this field and flic 
cxiMuimental tecliniqm* di^scribcHl on some 
aspects of tln» siihjc*cl, provide sufTieient detail 
for enthusiasts to conduct experiments on 
the field with crops which may be* affected 
with disease. The numerous ni’crenci^s citeil 
at the end, constitute a useful feature of f he 
volume. 

M. S. 


Biolouv for Kvkryman. By 8ir Arthur 
Thomson. 2 Vols. Edited by K. .1. Holm- 
yard. (rl. M. Deni & fckms, Ltd., London. 
I*p. IBOO, 1921.) (\im])lete Price 1.5«. net. 

We have taken some time in reading these 
two volumes, and as wi? were not ohsessc^d 
by any apprehensions of an Examination, 
w'«‘ must say at once that we have derived 
great pleasure and instruction from their 
perusal. Thomson wtis always a skilful 
writer, ]K)SHesscd a clear and delightful 
style, besides a complete knowledge of all 
the branches of Biolog>\ The present 
volumes which arcs full ami authoritative are 
a grc»at achievement, surpassing any of his 
previous publications in scope and treatment. 
Singularly cmoiigh they do not produce the 
nausea usually associated with Text-Books 
and the intention of the author as weU as 
that of the publishers, mz.^ that they should 
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bo read by “evoryman” without being 
botiiorod by technioalitios and profoHsional 
detail, is adtnirably fulfiliod. 

The. two volumos are divid(vl into four 
hooks. The first volume is taken up with 
Book T wliieli is devoted to tlie treatment of 
t.lie aiiatomieal eharaeteristies, taxonomy, 
bionomics, ecology and anc.estral history of 
the numibers of the ditT(»rcnt phyla of the 
animal kingdom. The* second volume com- 
firises the next three books. The second 
book deals witli the general principles and 
philosophy of Zoology. The plant world is 
considered in Book ITT, and in sixteen 
chaptcTS, we. have a clear and adequate 
account of the. flowering and non-flowering 
])lants. The fourth Book is exclusively 
occAipied with the story of man. Every 
cliapter is attractive and instructive, and 
the. entire exposition is simple and eminently 
readable. Even tin* lay read(*T is able to 
follow the argument of the fundamental 
seiemtifle principles, wliile tin* students 
of biology are oiTer(‘d a constructive and 
synthetic (exposition of the different aspects 
of biological knowh‘dge. The book may 
be used thendore by the gcmeral reiwh'r for 
appreciating the biologi(*al phenomena and 
by the systenjatie stud(‘nts of science for 
purposes of (*xamination. To combine the 
interests of th(‘se two class(*s of readeis, 
which are not entirely i<l(*ntical, is a task 
worthy of a great scientist, and the two 
volumes re])r('8ent a landmark in the history 
of scientific books. They constitute a grc'at 
and indispensable publication useful alike 
for study and red'erenee. 

Towanls the* close of the second volume 
the author strikes a higli (ddiieal note, and 
WH* cannot conclude this brief review better 
than quote the following impassioned passage: 

*• Thus the cup of joy or Hormw may bo tho full 
to hold without some expression of religious fool- 
ing ; or nmn may ilud himself bn Iked practically 
when ho has done all that mortal man can think 
of ; or he may bow over-awed in face of the mys- 
toriousnesK of Nature and his place in it. The 
expressions of the religious mood may be primitive 
hardly rising above an appeal to magfc or relapsing 
to that ancient system of belief,- but they are 
sometimes so noble tliat they must bo ranked 
among man's highest achievements. On the intel- 
lectual side, they often join hands with philoso- 
phy, on the emotional side with art, on the 
practical side with the endeavour after goodness ; 
but tile word ' religion’ is misused if it docs not 
imply a recognition of the mystical or spiritual. 
In some way and in some degree the religious man 
is always sending out tendrils towards the Supremo 
Beality; which he usually names to himself as 
God.” 


Elementary Microtechnique. By H. A. 
Peacock. (Edward Arnold & Co., fjondon, 
1935). Pp. vi+200. 

Mr. Peacock desc^rves to be congratulated 
on Ids extremely useful book on Micro- 
technique for beginners. Tlie new book by 
Mr. Peacock, uncicr review, gives us in the 
first f(>w pages an exact and current idea of 
the slructiin? of the cell including the emul- 
soid nature, of protoplasm and also a brief 
account of the protoplasmic and inetaplasmie 
bodies. After describing the objects of 
fixation {vh., to obviate ])oatTiiortem 
changes, to raise the refractive index, to 
increase*, the r(*8istance of cells to solutions 
of varying osmotic ])r(*s8iire8 and to becomes 
amenable^, to stains), staining (whesre the 
physical and chemical theories arc touched 
upon), differentiation, etc., the author gives 
a tabular stateni(*nt (which is a n^ady 
reckoner) of the mori* important fixatives 
and their actions on cells and tissues. In 
file chapters on m(*tliods for specific pur- 
poses and uses of stains, he deals with the 
various fixatives and stains wduch (‘an be 
used for the demonstration of the various 
organs of the diiT(*rent groups of animals 
and plants. The next chapter — Formulae 
and Ilints — is not only useful to flic sfiident 
working in a histological laboratory but also 
to a re8(*arc.h w'orker. As the book aims 
at broadcasting only elementary micro- 
technique, the im])ortant subjects like fixa- 
tion and diff(*rential staining for the proto- 
plasmic and dontoplasmic bodies in the 
cells and also the various inetliods for the 
nerves and their peculiar endings are 
omitted. We would certainly welcome a 
book which gives us a conqirehcnsive and 
authentic data for th(* clear exposition of the 
mitocliondria and golgi bodu*s and various 
kinds ot fats by 8(*lcct and differential 
staining. 

The get-u]) of the book is excellent and wt. 
recommend it to every beginiu^r in the 
field of microscopic anatomy. 

The book contains three appendices in 
which valuable information is pven on the 
sources and culture of material, the pre- 
servation of material and finally a complete 
bibliography. ^ 8. R. 

CoNFKSiiiiONS OF A SCIENTIST. By Baymund 
L. Ditmarg. (TIio MacMillan Co., New 
York, 1934.) Pp. xii+241. Price lOs. net. 

Headers of Br. B. L. Bitmars’ BeptUet 
of the World will welcome this book which 
is, however, full ot interest not only to the 
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scientist, hut also to the general readers. 
It is true that there are not very many 
thrilling ex|MTiences recorded in this book, 
hut the acffoiiiit of his scientific eXjMMlitions 
an<l his descriptions of tlie habits of some of 
the animals kept in the Zoological Park, 
Ncm' York, furnish exinniiely interesting 
and prolitahh* reading. Dr. Dilmars has 
loving syinpatliy for the animals in his 
charge, is an intrepid explorer forgidling 
daiigcTs in the midst of excili^ment., a re- 
markable po\\er of observation and has a 
(]uaint manner of telling Ids e.xperiences, and 
a combination of qualities AvhicJi imjiart 
to his books the interest and wide circulation 
which they deserve. 

^1ie first chapter gives an account of the 
fruitless advtuiture in Panama in quest 
of bushmaster, a deadly viper with a head 
about the siz(^ of a man s fist, and t he snake 
itself attaining nin<^ feet. Iii8ten-<l of the 
dang(*roiis prize he was sei^king after. Dr. 
Ditmars obtained a baby boa constrictor in 
tlu‘ I'abin of the ship's captain. Jle accepts 
his failure in llie spirit of a sportsman. The 
second chapter opens with an account of 
the author's talk on the "dragon” lizanl, 
iguanas and a large* tarantula. This is 
follow'ed by the story of a hunt for eriekets 
and cockroaches. The* chapter is full of 
humour. Two chapters (III and XI IT) are 
devoted to the treatment of the. habits of 
vampire, a blood-licking bat of the tropical 
America ami some new observat ions on their 
mode of locomotion on the ground, their 
feeding and th(*ir appearance after a full meal 
arc recorded. Every chapter is fascinating. 
The author is also a lilni producer. To 
produce mo^'ing pictures of animals even 
in cages, especially of such dangerous ones 
as the mamba, is alw.ays attended by peri- 
lous excitement. Chapters VII, VIII. and 
IX deal with this phase of activities of 
Dr. Ditmars. Chapters X and XI inform us 
about the use? of cobra venom in the treat- 
ment of rnalipaiit tumours and of th(* poison 
of 'rarantnla ill that of leprous growth. Tliere 
is incidentally an aeeoiint of the motion 
picture taken through the micfroscopes by 
J)r. Heinz . Rosen berger, of the "good” and 
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“bad” ccdls and the rdle they play in tho 
production of abnormal tissues. The most 
amusing episode in tho book is the successful 
theft of ton of the most beautifully coloured 
snakes in the collection and the oiTonders 
]>roved to be school boys whose zeal for 
science had t<*inporarily obscured their sense 
of misdemeanour. 

We 8earei‘ly remember reading a more 
int.en*sting book in nat.ural history. This 
one is paeked with information over a Avide 
range of subjects, and is told in a crisp style 
reliev<»d by delicate touches of humour. It 
is an excellent, (companion to the author’s 
bigger book The Reptiles of the World. We 
have a most enjoyable book; 


A (tERMan-Encslimh Dkjtionarv for 
Chemists. Ry Dr. Austin M. Patterson. 
Second Edition. .19.‘k5 (Jolin Willey and 
Sons, liie. ; IjoikIoii, ('liapmaii & Hall Ltd.) 
I*rice 1.5«. 

Since its iirsl. publication in 1917, this book 
(so also its companion volume — the Freneh- 
English Dictionary by the same author) 
has won the reputation of being invaluable 
to all English-knowing chemists. This can- 
not be othenn'ise, as then* are few books 
which are equally handy, and y(»t i>rovide 
such a useful ass(*mblage of wonl-nieanir'^s. 

Tlie present, edition eom|)ris(*s about 49, ( 
entries and as the author has mentioned in 
the preface, reflects the growth of t he science. 
The author has been assisted in his task, 
among others by the staff of the Chew teal 
Ahstraiis who, more than anybody else, are, 
in a position to point out new- Gennan 
words and tlieir meanings that have (Rime 
into common usage in ehcmie,al literature. 
The blue additional sheets which w'erc so 
conspicuous in the later impressions of the 
previous edition liave now' disappeared and 
tlie present vocabulary with its familiar 
flexible binding will be welcomed by all. A 
bopk so w'cll-known to the Chemists, the world 
over, needs no idaborate notice; we have 
only to commend to their attention the new 
edition with a larger number of new entries 
and numerous additional meanings of old 
words. 


.'>28i35.^Prlnted at The Baninlore Preu, RaDialore (Tity, bjT. Subiamania 4iyar, Supenniendent, aod Pubbahed bj' 

» N SaMri. M.Sc., A.I.C., A.l.l.Sc., forlhe " Cumm Scicnca ’* Board oi Bditora, lalian Inatitote of Scienoa. Hebbal Post. Banjaloia' 
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The King’s Silver Jubilee. 

^ITK twonty-fifth anniversary of the 
King; 8 accession to the Throne was 
eelebraled on Monday the Otli of this month 
with great rejoicing tliroiighoiit the British 
Empire. Fn the othcial form of prayer and 
of thanksgiving preseribod for use on the 
auspicious occasion by the Metropolitan of 
the Province of India, tliere is a striking 
passage, which comes nearc^st to the senti- 
ments of the millions of King’s loyal subjects 
and w'(» rcprofliice it here : 

“ ft is very riieet-. right and our brninden duty 
Miai we should give thanks to ’rhee, O l^ord. 
Holy Father, Almighty, FvoHastiing (lod, for 
that Thou wast pleased as on this day to set 
TUy Servant, Our Sovereign lA:anl, King (ioorge, 
Kinpemr of Tntlia, upon His Throne and hnat 
pr«>i4>ct'ed him in days i»f sickness and of health 
throughout his reign of five and twenty years* 
For tlie example of inerofising service set by liiin 
and by our gi’acious (^iieen .Mary ; for Hie strength 
and siimdfastnciss bt^stowed on him and on the 
Nation in years of war and of manifold anxieties ; 
for the love and loyalty borne to him by a great 
family of peoples in all pai*ts of the world, we 
laud and magnify ’fliy glorious name. We bless 
Thee for iiicrr^nse in tlie knowledge of Thy mar- 
vellous works, in care for those who suitor fi-orii 
sickness or the l.ack of work, in desire that all 
men every whew may live in peace and enjoy 
the fruits of their labour. For these and all 
other Thy meiries voiirhsarod to us, O Father 
Almighty*. We yield Thee unfeigned thanks.'* 

Pomp and piigcautry arc survivals of dim 
antiquity but tiioy an* tin* only means of 
c.tprcssing the aibudion and loyalty of the 
pcojde to tluu'r Sovereign. They are ephe- 
meral. The historian wdio chronicles the 
events of the first quarter of the twentieth 
century has to portray them uniniiiienced 
by tbe inagnitieent jmpular demo ibstrat ions, 
iris Majesty's reign is an eventful one.- 
Unfortunately the history of the last twenty 
years is a record of unfiiKillefl ideals and 
frnstmtJMl aehievcuneiit in the political, eco-. 
iiomic anti social aspects of national life. 
Jt is no doubt true that progress has been 
iniMie in many ilelds of human ondcavour, 
but it. has promoted neither general welfare 
nor happiness. The Great War which broke 
out in the early part, of His Majesty’s reign, 
dislocated every department of public life 
in a manner for w'hich history scarcely 
furnishes a paralUd, and from the conse- 
qaenc''s of which the combined effort of all 
the statesmen have not rescued the world. 

Practically every civlised state passed 
through groat and terrible experiences during 
the past twenty years, and. international 
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joalousies and economic rivalries have be- 
fogged the ideals for which the War was 
fought. The uniform cheerfulness and the 
unobtrusive readiness with which TIis Majesty 
has endeavoured to contribute to the solution 
of the most outstanding post-war problems 
will form an illuminating chapter in the his- 
tory of this jieriod. Tt would be pessimistic 
to inaintain that th(>rc has been no prugn^ss, 
but the results have not been eommensurato 
with the possibilities of establishing peace 
and concord which still elude the grasp of 
the world's ablest statesmen. However, the 
King’s Jubilee message, ‘‘I dedicate myself 
anew to your servi(fe for the years that may 
still be given me,” ought to fill the hearts 
of nations with fresh hopes for the achieve- 
ment of international goodwill and amity. 
Their attainment depends not on the length 
of our prayers, nor on the skill in diplomacy, 
but entirely on the measure of self-sacrifice 
and the breadth and kindliness of humanity 
which we bring to bear on the solution of 
the difficult and intricate problems which 
confront tlie League of Nations and Inter- 
national ronfercnces. We have to substitute 
the spirit of Christian humility for the 
language of patriotism in the settlement of 
world’s affairs. The anniversary which was 
recently celebrated has a deeper significance 
for the British Cornrnonwc^alth than a display 
of loyalty to the Crown : it is an invitation 
to the genius of the Empire to put. forth 
fresh exertions in the international councils, 

“Till each man find his own in all men’s Kood, 
And all men work in noble brothorliood,” 

and for the achievement of this end, the King 
has olfered his gracious co-operation in his 
broadcast message. The interest which 
foreign countries have sliow'n in the celebra- 
tion of the Silver Jubilee may be regarded 
as offering fresh hopes of international 
collaboratiion in reconstructing the economic 
fabric of the w’orld. 

In the whole history of civilisation, there 
is no more psychologically puzzling pheno- 
menon than the situation in the year of the 
Silver Jubilee. All the nations as if by com- 
mon consent have drifted from the path of 
peace, sanity and wisdom, and under the 
malign inlluenco of the Political and Econo- 
mic “Legion”, they are precipitating dowm 
the Gadarene slopes to submergence. The 
Great War was fought to save civilisation, 
liberty and democracy ; these ideals are 
smoke-screened by political imssions and 
economic restrictions ; the bitter lessons of 
militwsm have only led the uatipnQ to sow 
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fresh Dragon teeth ; the ideals of the church 
and the claims of common humanity have 
almost been forgotten in the transactions of 
international affairs. It is yet possible that the 
auspicions anniversary of the Silver Jubilee 
may be the occasion for the birth of a new 
and moving hope to cement international 
sympathy, conddenco and friendship, with- 
out which the perplexing problems w^hich now 
confront civilisation will finally overwhelm 
humanity, if they are not wisely handled to 
compass a higher unity and a broader 
synthesis. In the political and economic 
conflicts, wo forget the essence*, of human 
nature, its scale of values, the moaning and 
purpose of social existence, its desires and 
aspirations. 

The multiple contradictions of the present 
stage of civilisation mast be due to the fact 
that while the ])rogress of scienec has en- 
dowed man with almost fabulous powers 
for controlling his environment and refining 
his nature, it has in the sphere of thought 
apparently dissociated the human spirit 
from tlie world values in which inevitably 
it has its existence. Viewed from a super- 
ficial standpoint, science would appear to 
have come up against the nu*aning and 
purpose of human nature and this confusion 
has alfected other fields of thought and 
activity so completely that further progress 
in the outer and inner life seems to )e. 
barred unless a bridge is throw'n across the 
chasm which separates faith and action and 
ideals and practice. The iruTeasing appre- 
ciation of the functions of science in civili- 
sation may bo hoped to remove such anti- 
nomies which generally arise from false 
emphasis on values and from treatment of 
incomplete or inaccurate premises as if tlicy 
arc whole and final. A great psychological 
event which has its roots in the heart of the 
nation has often deflected the current of 
public affairs, and the Silver Jubilee, which 
has stirred the imagination of the whole 
Empire, may, if its spirit is understood, 
perhaps prove to be the turning point of the 
fortunes of the greatly distracted and 
perplexed world. In this noble task, the 
genius of the Commonwealth is behind the 
^vereign. 

His Majesty as the inheritor of the rich 
traditions of the Tlirone and of the achieve- 
ments of the British race is a representative 
of the national history. He is the corner- 
stone of the Empire. The alTection and 
esteem in which his subjects hold His 
Majesty and the singular popularity which 
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he enjoys throughout the world by the 
sympathy and tenderness with which he 
approaches international probh^nis arc an 
invaluable asset for the Empire. The. world 
can pay no nobler tribute to its greatest 
monarch on this auspicious occasion than re- 
explore. the p«'),ssibLlities of achieving inter- 
national peace, prosfierity and content men t. 
All the nations of tlie world have, in a 
smaller or greater measure, eontributed to 
disorganise the international (economic struc- 
ture and to arouse mutual suspicions, jea- 
lousies and passions; and in rehabilitating 
international life on the basis of goodwill, 
truthfulness, honesty and amity, the con- 
tribution must hv. made in a spirit of (^hristian 
humility. The ditTenuit races have to make 
large sacrillees in the interests of humanity 
and live as a brotherhood of nations and 
not dividcMl into warring camps. 

Tt is in this spirit of broad kindliness and 
sympathy that Jlis ^Majesty's reply to the 
Dominions repr(‘8entatives is conceived and 
it is worth r(*producing in full : 

is a word whM*h gladdens nu?. more 
espmally wht»ri L hear it used by fnentlH 
the overseas, many of whom say, when they visit 
this country “they are coming liomo’\ It is in 
tins spirit that tlio (hieon and I met^tyou to day, 
you who I’oprosiMit the vast territ<»i*ies, the Domi- 
nions, the (Vdonies, the pmtcctorat<*a and my 
ftcoples in India and the dwellers in f lu* uoiiiitfess 
Isles of the sea fit)m Pacific to the hoiiiewaters. 
Wo greet tli(» Prime Miiiisteis of tlie Dominions, 
now equal pad tiers in the Km])irf*, and thunk 
them for tlie .addivsses from their Parliaments 
which I hey have handed to me. We welcome one 
and all to our home. 

•‘Kventfnl yoiir visit cannot fail hi he and 1 trust 
jt will bo happy also. When the time eomos for 
yon to rel-iirn. 1 would ask you to take bn(;k, 
each to his own people, a message of alTeetion 


to every nieinbor of this great family, of which 
I am so pnmd and thankful to be* the hood; 
ami a message of deep gratitude for the loyal 
and kind worils which you have spoken on their 
behalf. Von all, wlio are here to-day and who 
hold rc‘sponsible positions, will best know what 
an inspiration, and ('nconragmnent your wonis 
are to me to continue the task which, 25 years 
ago, [ set myself to do. Before I succeeded niy 
father, the (jueen and T liad the privilege of 
studying firsthand the Dominions Overseas and 
India. We were fellow-travellers then, as now, 
comparing nntf*s and sharing impn^ssioIls. We 
treasure these memories and keep them alive. 
Moreover, what wo forgtd, our four sons are now 
able to recall. Many years behire our happy 
partnei'ship began. I bad, as Midsbipman. sailed 
the st*ven seas and I realised early that the Empire 
has many climes but one spirit. 

"1 regaril tliis as a unii pie gathering whore we 
ran tell one another our Kuccess<*s as also our 
failiiriM and mistakes, but there can be no sharp 
criticism nor vain regnds, for we aio, in sympathy, 
one witii anriliier, rronscioiis that we bav(3 acted 
according bi onr lights fur Die gofal name and 
owlered p)*oFpc*rity of the family. We are sonic 
time told that we are lacking logic, and that 
onr ixilitical institutions are loc.^e and undefined ; 
blit 1 look back on Die trying and testing time 
tbreiigh w'hich we have passed and wonder 
wheDier a less flexible syslein would have witb- 
sDiocl the strains Ui wliieb W(» have been subjected. 
With coinmon-senKe anti goodwill ns our shield 
buckler, we have kept in spile of all (litliciilties 
our heritage — librnty alike for Die individual ami 
our many constitnent raees. ^Pbe numberless 
and invisible ties, sentiment and tradition, which 
bind ns together, are indeetl lielieale, but many 
strands make Die cable .stning to bind in Dines 
of advei-sity. It is my prayer, no less Diaii my 
firm belifd, that this bund of spirit may prove 
also Die lioiid of a peace. Some of you are, with 
a few linppy exceiiDons, about my own age and 
I pray for Die coni iriiianec «f Doii’s lilossings on 
your labours. With Ills liel]!, I will work on 
with you in the years f hat remain for that object 
; winch’ has ever been next f.o my beaii — welfare 
I of the moDier country, the Iiominions Overseas 
I atitl luitia, their liappiness and their good reput4^” 


Coloured Races in South Africa. 


fpiTE news of tho appointment of a 
. (Commission of Enquiry by the Mi- 
nistry of tli«» Interior, Fusion (lovernnieiit 
of Boiitli Afru'-a, for the investigation of 
social, educational and eeonomic needs of 
the Fape “coloured” eomnuiniiy, will be 
welcomed by all those inter(‘8ted in the 
qu ‘stion of race and colour. The “eoloun*d ’’ 
races are the admixture of the white Euro- 
pean and the native Hottemtot, JSegro, and 
Malays. The “eoloured” man is a slum 
dweller in the town. The death rate is 
2*4 times as high among the “coloured” 
race, as among the white ; the death rate 


due to lubcq-culosis among the European is 
O'tW per 1,000 wliile it is 1 -OO per 1,000 
among Die non-European. J3ad liousing, 
insuflieicqit food and miserable industrial 
eonditions, are responsible for the heavy 
death toll and a searching enquiry into the 
causes of tin* unhappy state of atfairs is 
immineiil. The ap]>oinlmeiit of the Com- 
inittc>(' indicates that thoughtful South 
Africans are becoming incri^asingly uneasy 
with, the conditions of the unfortunate 
“coloured” races and that they are out to 
eradicate the distress among them. 
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Light Scattenng and Raman Effect. 

By S. Bhagavantiuu. 


Introduction. 

E discovcfry of the Raman Effect in 
1928, lias eroateii a new chapter 
in the branches of spectroscopy and mole- 
cular physics with the result that the. phe- 
nomenon of light scattering, which interested 
only a few men of science in the past, lias 
become the subject of inionsive investiga- 
tion in nK*.ent years in various cemtres of 
research. The extreme rapidity with which 
the concerned literature has grown renders 
it very dilRcult to present a concise and 
complete picture of the advance that has 
been mad(? in different branches of physics 
and chemistry. In a few publications, well 
known to the workers in the field of light 
scattering, Kohlrausch,^ Weiler,® Placzek’ 
and others^ ° have successfully atti^mpted 
to give authoritative and up-to-date sum- 
maries of the subject from time to time. 
The purpose of the present article is to give 
a very brief account of the discovery and 
the development, of Raman effect and its 
relation to Rayleigh scattering with special 
emphasis on the more important fhdds of 
research tliat have recently been opened up. 

Rayleigh Scattering. 

The idea that the blue colour of the sky 
is the result of the scattering of sunlight 
by the molecnlos of the atmosphere Avas 
first jmt forward by tlie late Lord Rayleigh 
who also ventured the s ggestion that the 
knoam imperfect polarisation of sky-liglit 
might in part be due to a lack of spherical 
symmetry of the molecules. All subsequent 
work supported this theory of the blue sky, 
and experimental investigations by Cabannes, 
the present Lord Rayleigh and others fur- 
nished confirmation of it by observations of 
such scattering made in the laboratory. 
The recognition, by Professor Raman, that 
the blue ol the oceanic waters is another 
natural optical phenomenon wiiich presents 
a close analogy to the blue of the sky was 
another important step in the history of the 
subject. Those fundamental observations 
were soon followed by intensive and detailed 

1 K. W. F. Kohlrausch. “Der Smekal— Raman 
Effekt” (Julius Springer) and other articles. 

* J. Weiler. PhysikaL 1932, 33, 489. 

* G. Placzek, Handbuch der Radiologic, 1934, 2nd 
£dn.. 6, 205, and earlier communications. 

* S. Bhagavantam, Jnd. Jour. Phys., 1930, 5, 237. 

® J. Hibben, Chem, Rev., 1933, 13, 345, 


experimental investigations in India and 
other countries which were intended to 
discover the various laws governing the 
phenomenon of light scattering. The first 
important observations relate to the fact 
that the. light scattered in a direction trans- 
verse to the incident beam invariably exhi- 
bits a state of partial polarisation, the 
degree of depolarisation or the ratio of the 
horizontal to the vertical components being 
characteristic of the substance under in- 
vestigation and its state of aggregation. As 
the subject advanced, it has become clear 
that this phenomenon is of a very general 
nature involving the solution of fundamental 
questions regarding the interaction of matter 
and radiation and a systematic study of 
substances covering the widest range of 
physical states and conditions has been 
undertaken by Raman and his collaborators 
at Calcutta. Such investigations revealed 
that tiiere are two types of scattering which 
may respectively be termed the density 
scattering and the orientation scattering. 
The density scattering aris(‘S from the 
existence of a molecular chaos in th«* incdiiiin 
giving rise to local fluctuations in density 
and its intensity is therefore profoundly 
influenced by temperature, state of aggre- 
gation, comxiressibility and such other factors 
which characterise thc» medium as a Avhole. 
This type of scattering is completely plane 
polarised in the transverse direction. The 
orientation scattering on the other hand 
owes its origin to an optical asymmetry of 
the molecules which constitute the medium 
and orientate freely in it and is thus deter- 
mined primarily by a property of the indivi- 
dual molecules and not the; medium itsedf. 
This tyjH! of scattering is nearly completely 
uapolarised. 

The earlier investigations based on both 
visual and photographic methods, while 
thus leading to a clear recognition of the 
fact that the scattered beam in general 
consists of two parts which are fundamentally 
different, also led to the belief that these 
two types are superposed on each other 
resulting in an admixture of a completely 
polarised beam with a partially polarised 
beam. No indications wore forthcoming 
which suggested that a change of wave- 
length is possible in the process of scattering 




GvttnMf $cmcs 


527 


May 103S] 

and no attempts were made to experi- 
mentally separate the different types of 
scattering. Progress in the subject was 
hampered by the limitations inherent in the 
methods of observation and it was not until 
the discovery of the Bcjnan effect that the 
full significance was realised of the above 
results and of the neci^ssity of separating 
the different lypes of scattering. 

Kaman Effect and its Delation to 
Kayleioh Scatterino. 

The earliest indications of the existence 
of a new type of scattering are available 
from the investigations of Eamanathan at 
Calcutta in 1923. Ey interposing a iiltcr in 
the path of the incident beam which con- 
sisted of a concentrated track of sunlight, 
he limited the spectral range of illumination 
and found that most liquids exhibited 
a f(‘eble trace of scattering in the transverse 
direction (*ven wlien examined through 
another filter complementary to the one 
placed in the incident track. This observa- 
tion gave an unmistakable indication of 
a new type of scattering whieh differed 
from the incident beam in having an altered 
wave-length and a persistence of this phe- 
nomenon even after the liquids had been 
earefully ]iurilied by repeated distillation 
showed that it did not arise from any 
imimrities in the manner of fluorescence or 
otlierwise. The necessity of spectroseo pie- 
ally separating from the general scattering 
the track obsiTvod throngli the comple- 
mentary filter soon became clear. It was 
realisiMl that the scattered beam visually 
seen w'as a composite effect in a much wider 
sense than w^as till tlicn presumed, as it 
consisted of a whole spectrum of different 
wave-lengths even >vlien the incident light 
was restricted to a narrow^ spectral range. 
A mercury arc >vas siibstittlted in the ])lace 
of filters and sunlight and a spectrograph in 
the place of the eye. Systematic investiga- 
tions carried out by Raman with a variety 
of substances revealed the presence of a 
number of sharp lines or bands w'hich wore 
not present in the light of the mercury are.® 
This forms the starting point of the study 
of the Raman effect and the experiments 
were immediately extended to a large 
number of liquids, solids, gases and vapours 
and in a few months after the discovery it 
was found that one of the most powerful and 
yet easily accessible fields of research in 

® C. V. Raman. Ind. Jour, Phys„ 1928, 2, 387. 


the study of the structure of molecules had 
been opened up. The technique w'as greatly 
improved and the general features charac- 
terising the Raman spectra were rapidly 
discovered in the following years. 

Besides the lines originally present in tlic 
inci(i<»nt radiation the scattered spectrum 
usually consists of new lines or in some cases 
bands and unresolved continuous radiation 
shifted from a parent line by different 
extents. Each line in the incident spectrum, 
if of sii/Iicient int(m.sity, gives rise to its own 
set of lines and bands and the frequency 
shifts are ind( 7 )eiident of the nature and 
position of the incident radiation and are 
therefore only charactoristie of the particular 
material studied. The individual Raman 
lines show geniTally great diffc^renceis in their 
intensity and width and their number and 
variety arc found to increase with increasing 
complexity of the molecule. Just as the 
Rayleigh scattering exhibits depolarisation, 
the Raman lines and bands exhibit a variety 
of polarisation charaiders. Some of them 
are strongly polarised and others highly 
depolarised. Attempts to interpret tliese 
apparently different types of Raman scatter- 
ing (sharp lines, broad lines, diffuse bands, 
continuous 8j)cctrurn, unresolved wings asso- 
ciat(*d with the original lines, etc.) and their 
widely different intensity, structural and 
polarisation characters revealed an intimate 
connection of these features with the struc- 
tim* of the scattering molecules and the 
mechanis!n of tlie phenomenon of scattering. 
Subsequent experiiiiental and tluioretical 
investigations have resulted in a considerable 
advance of our knowledge regarding these 
questions. 

(IBNERAL Theory of the RA:^rAN Effect. 

The simplest picture that may bo obtained 
of th(' production of a Raman line has been 
proposed by Raman himself * and consists 
in regarding the collision between the mole- 
cule and a light quantum as satisfying the 
law of conservation of energy. The equation 
hv 4- Molecule (normal)±z;fti/* -i-Molecule 

(excited) 

represents the passage of a molecule from 
a normal state to an excited state the energy 
of the light quantum diminishing from hv to 
hv* if the transformation proceeds from left 
to right and vice verm if it proceeds in 
the opposite direction. As a result of the 
collision, the molecule is left in a state of 
altered energy and the light quantum as, it ia 
scattered, supplies or takes up the difforenqe 
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of energy as the case may bo. This mani- 
fests itself as a Kamaii line shifted from 
the position of the parent line by a distance 
equivalent to the energy ehang<^ Theoret i- 
cally it is possible to conecdve of t he molecules 
changing either their cdectronic, vibrational 
or rotational energy alone? or any combina- 
tions of these with tin* result that one should 
pxpec.t dilTerent and (*oinp]icat(*d ty])es of 
Hainan scattering which are respectively 
analogous to the eases of electronic (visible 
and ultraviolet), vibrational (near infra-red) 
and rotational (far infra-red) spectra of mole- 
cules. This implies the appearance^ of very 
complicated Raman spectra which may be 
directly corre*lated with the absorption 
spectrum of the substance in the visibh* region 
if we are dealing wilh electronic I ransit ions 
and in the infra-red region if wo are dealing 
with vibrational or rotational transitions. In 
practice, however, it is the latter type that 
are frequently met with in Hainan spectra* 
and we need <?on8ider only tliesc? in tin* 
following pag(*s. 

After a few preliminary investigations, it 
soon became ch*ar that t here is no exact one 
to one correspondence between Raman lines 
and the infra-red absorption spectra and it 
was concliid(*d that the simph* eqiiatlon, 
while indicating that an energy (*hange 
•similar to the one occurring indirect absorp- 
tion is also responsible for the firodiiction of 
a Raman line, is not adequate ('noiigh to 
give a compleU? picture of tin* pli(*nom(*non. 
The primary defect of this equation is that 
.it does not tell us anything about the relative 
probability of each one of thi? several transi- 
tions that are iiossible between the various 
stationary staters of a moh^cule if it possesses 
more than two siieh states. In otlier words 
we cannot anticipate tin* relative intensities 
of various Raman lines. 

8atisfa(?tory c*x]dn nation of these and 
other facts on the basis of the J\rani(*rs- 
IIoiscnbiTg disf^K*rsion theory has been workcMl 
out by banger”, Hill and Kembh**', Van 
Vleck*“, Mannebaek“ Hlaezek'* and others 

* The clectrunic type of Raman Effect has been 
detected only in one favourable case (See Reference 
-7). The reason for such an infrcciuent occurrence 
of this type is presutnably the large change of energy 
'that is usually involved. 

» F. Rasetti, Hi\s. Rev., 1929, 34. 548. 

.. « R. M. Laiigcr; Phy.^. Rev.. 192*;, 33, 1097. 

® E. L. Hill and R. C. Kemble, Proc. Nat. .lead. 
ScL 1929, IS. 387. 

J. H. Van Vlcck, Proc. Nat. Acad. Sci. 192). 

15. 754. 

C. Maniieback, Z. f. Phys., 1930, 62, 224. 

C* Maniieback. Nature, 1930. 125, 
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and it was evident from the investigations 
of these authors that the selection rules 
controlling the appearancx* of a Haman line 
are very different from those? tliat favour the 
production of infra-red absorption and as 
such a certain lack of eorrespondonce between 
them should be expeeteil. Tin* general 
result s of t he Kramers-Jb*! sen berg dispersion 
theory and its detailed application to diatomic 
gaseous molecules are contained in a very 
important paper by Manneback" who, 
besides furnishing fur the first time quantita- 
tive ex)>ressiuns in certain simple cases for 
the intensity and ])olari.sat.ion oharactcTs 
of Raman Iinc*s, brought out a v(*ry funda- 
mental relationship b(*twe(»n the optical 
properties (»f the iiioleeule anil the pheno- 
menon of Raman scattering. I ft* showed 
that just as the intensity and chqioiarisation 
of the Rayleigh seatti^ring are intimately 
connect(*d wdth the r(*fractivity and aniso- 
tropy of the scatt(*ring niol(*eules, so also 
the intensity and depolarisation of the 
Raman scattering are consequencc^s of the* 
existence of a Unite variation of these quanti- 
ties (refraetivity and anisotropy of tlu? 
moleciil(*s) with varying nneh*ar di.stane(?s. 

Rxa(*tly similar conclusions have been 
reached from different points of vie.w by 
otlier investigators '•* ^ * and t lie fundamental 
ideas underlying the tlieory have been 
siiceessfully extended to polyatomic mole- 
cules by Rlaczek’* w'ho workisl out in great 
detail the intensity and jiolarisation 
characters that are to be expected for various 
lines due to molecules possessing different 
types of symmetry. 

VimiATioNAL Raman Links: Flioulkms 

UELATINO TO TIIK STHUCTURK OF 

Moi.kcules. 

As has already been remarked, the number 
and variiM.y of Raman lines given by a 
substance imrreases rapidly witli the com- 
plexity of the inoleciih? and it becomes 
iiicn*asingly difficult to interpret the results 
in a complete and satisfactory manner. 
Nevertheless, conclusions of outstanding 
signilicancc have been drawn by Ganesan 
and Venkateswaran'’’, l)aure‘'\ J)adicn and 

S. Bhagavantani, hid. Jour. Phy.^., 1931, 6, 331. 

J. Cabannes and Y. Rweard, J. Phys. ct Ic Rad., 
1929, 10. 52. 

A. S. Ganesan and S. Venkateswaran, Ind. 
Jour. Phys., 1929, 4 , 195, and subsequent papers. 

P. Daure, see numerous papers by him in 
Comptes Rendus and Annales de Physique. 
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Kohlrausch'% Bonino and Brull**^ and others 
from a study of the Raman spectra of 
complicated organic and inorganic molecules. 
The identification of certain fn'quencies as 
characiteristic of definite groups or linUagos 
has been of immense help in determining the 
constitutions of molecules. The problems of 
distinguishing iliiferent isomers witli the 
help of Raman spectra, of following physico- 
chemical transformations such as association, 
dissociation, polymerisation, hydrate forma- 
tion, esterification and numerous other 
changes which involve an alteration in the 
structure of the scattering unit have usefully 
engaged the attention of workers in this 
field. 

Even more fruitful are the investigations 
relating to simpler substances and in certain 
cases detailed studies have shown how 
remarkably the ultimate structure of the 
molecule comes into evidenei* in the Raman 
effect. Tlu‘ most striking ease has been 
that of hy<lrogen and the pioneer work of 
McLennan and his collaborators"* with this 
substance has furnisln'd the first experimental 
proof of tlie existence of two forms of 
hydrogen and of the process of slow trans- 
formation of one form into the other at 
liquid hydrogen temperatures. 

Subsequent investigations by Rasetti and 
others-" with many sinifile gases have led 
to a direct and accurate measureiucmt of 
their vibration frequencies. Special mention 
may be made here of the eases of (XL, CSj, 
i*!/) and SO3. These triatornic molecules, 
in view of their simplicity, have torn the 
subject of intensive investigations and 
evidence is to-day available which definitely 
decides tin; structure* of each one of these, 
molecules. Only a brief mention will be 
made here of the main results. The spectra 
of rX)., and CS3 arc very similar in that (wo 
jiromihent and closely situated Raman lines 
arc observed, each of which has in addition 
a faint component. The strongest line in 
each case corresponds to a symmetric expan- 
sion of the molecule and is not represented 


A. Dadieu and K. W. F. Kohlrauscli, A series 
of about 40 papers have been published by these 
authors and their collaborators mainly in Sits. Akad. 
Wiss., Wien. 

*'♦0. B. Bonino and L. Brull, See numerous 
papers by these authors in Gasetta Chimica liaL, and 
Rendicontc Acad. Lined. 

J. C. McLennan, Trans, farad. Soc.» 1929, 25, 
797. 

R. G. Dickinson, R. T. Dillon and F. Rasetti, 
Phys. Rev., 1929, 34, 582, and other papers by Rasetti 
himself. 


in infra-red absorption. The two principal 
infra-red absorption bands on the other hand 
at ()75 and 2«150 cm.'' in CO.^ and .397 and 1523 
cm."' in OS3 an? not represented in the Raman 
effect.* All these facts point to a linear 
symmetrical structure of these two mole- 
cules. The case of NaO is on a different foot- 
ing as the strongest lint; in the Jfaman- 
spectniin is represented by a weak band 
in the infra-red absorption and one of the 
principal absorption bands at 2220 cm.'' is 
also repr(*8ented in the Raman-spectrum 
quite unlike (.^>83 and (^Oa. This indicates 
an unsymmetrieal linear structure for 
Contrary to all these cases, the triaogidWi 
shape and the consequent polarity of the 
SfL molecule come into evidence in its 
Raman-spectrum in a striking manner as 
it consists of one sharp line and two diffuse 
bands all of which are represented iii the 
infra-red absorption. 

Investigations with slightly more compli- 
cated molecules of the type AX3, AX^ and 
AX^ besides furnishing for the first time a 
direct measure of the fundamental vibration 
frecpiencies in certain cases have riivealed 
interesting redationships between the nature 
of the constituent atoms and the hhriing 
forces. Extensive theoretical ealcula- 
tions^' “* made with a view to 

quantitatively account for the number 
and actual values of the obsc*rved frequency 
shifts in the Raman spectra of these molecules 
have revealed the necessity of taking into 
account a variety of interatomic forces and 
the results obtained are of special interest 
from the point of view' of the building up of 
molecules. 

iNTKNrtlTV AXD POLARISATION CHARACTERS 

OF Raman Lines. 

All the above conclusions regarding the 
structure of molecules have received 


* There is a very weak band at 400 in the Raman 
spectrum of lit[uid carbon disulphide. This should 
be regarded as an exception. 

t That the structures of CO 2 and N O differ in 
that one is symmetrical while the other is unsymmetri* 
ral i.s also evident from the fact that the phenomenon 
of alternating intensities is seen in the rotation 
spectrum of CO-.- and not N O. 

-' Urey and Bradley, Phys. Rev., 1931, 38. 1969. 

V'cdder and R. Alccke, /T. /. Phys., 1933. 86, 137. 
■-» (). Redlich, F. Kurz and P. Ko.senfcld, X. f. 
Physikal. Chem., 1932, 19, 231. 

2 * D. M. Yost, C. C. Steffens and S. T. Gross, 
Jour. Chem. Phys., 1934, 2, 311. 

N. S. Nageiidranath, Ind. Jour. Phys., 1934, 8, 
581; and Proc. Ind. Acad. Sci, 1934, 1, 250. 

G. B. B. M. Sutherland and L. M. Dennison, 
Proc. Roy. Soc., 1935, 148, 250. 
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independent conlirraation from a study of the 
intensity and polarisation eliaraetii^rs of the 
various lines in Hainan spectra. In spite of 
the more numerous expc‘rimental difliculties 
in the way of an accurate study of these 
features, results of fiin<lamental and far- 
reacliing irnportanet* liave been obtained. 
Definite projfressions in tlie intensity and 
polarisation eharaef.<‘rH of the corresponding 
lines in lh(% Karnan spectra of analogous 
molecules such as the trichlorides or the 
tetrachlorides have been discovered and a 
a correlation is foiincl to exist between the 
characters of a line, and t he type of syminetry 
of the oscillation giving rise to it.*' An 
application of the ])olarisabi1ity theory by 
Placzck to sp('cia1 and simple cas(‘8 like 
COa and ( whose vibrational six^ctra liave 
been the subject of important theoretical 
invcstigaiioiis by Fermi, Dennison and PJac- 
zek, has raised s4'V(Ta1 fundamtmtal issues. 
This resulted in a detailed experimental 
study by recumt iiiv(.‘8tigators of the intensity 
and polarisation phenomena in the Hainan 
spectra of these molecules •"* and a 

more or less coniiiU^tc? and satisf.udory 
ex])lanation is now availabh^ of the origin of 
the numerous lines exhibited by them, ft 
has already becui remarked t hat the pr<‘s<‘nee 
of a weak, broad and d<*polaris<*<l Hamari line 
at 400 cm.*’ in liquid e:i.rbon disulphide 
should be regariled as an exception." A 
feature of these moh*eules, wiiieh is of further 
interest, is the existence in them of a special 
type of resonaiKfCi giving rise to Hainan 
lines which are to be regarded as overtones. 
The relativcdy low energy of tin* first vibra- 
tional state is also n^sponsible for the iiresence 
of Haman lines which represent transitions 
from tlie iirst 4*.xe.it<‘d state to a higlu^r vibra- 
tional energy level. These eJiaraeters are 
somewhat exceptional as they are not- fre- 
quently met with in Harnaii spectra. 

Investigations of this type liave also been 
extended to more complicated incilecules 
and results of great theoretical importance 
obtained in eumiection with the ratio of 
intensities b(*tweeii stokes and antistokes 
Kaman linos, dependence of tlio intensity and 
polarisation of a Haman line on t lu* frequency 

A. bangsctli, J. U. St)rcnscn and J. R. Nielsen, 
Jour, Chem. Phys., 1934, 2, 40J. 

A. LaiiKscth and J. R. Nielsen, Pliys. Rev., 
1934, 46, 1057. 

I. Hansen, Phys, Rev., 1934, 46, 122. 

A. Vecrabhadra Kao, under publication. 

34 S« Bha^avantam, Ind. Jour. Phys., 1932, 7, 79. 
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of the exciting radiation, variation of inton' 
sity and polarisation within the structure of 
the line itself and other allied problems. 

Haylkigr Line : Its Fine Structure anw 
Accowpanying Wings. 

It has already been mentioned that the 
Hainan spectra fall into two major classes 
which arise r(»spectively from tlie vibrations 
and rotations of the molecules. Till now 
Yfo have dealt with only the former type of 
Raman seatt(?ring. Tin? latter type manifests 
itself as (dosely spacred lines or unresolved 
wings in the neiglibourhood of tlui Hayleigh 
line. It is for this reason that the Hayleigh 
lines obtained in the Hainan S[>ectrnm of a 
suhstauee are nut usually sluirp evcui when 
the incident light is strictly monochroTnatic. 
Such a broailening or diil'iiseness lias been 
iirst reeognis4‘<l in liquids by Haman and 
Krishnaiv*- w'ho associated it with rotation 
of raolecmles. Subsequent, invest igations relat- 
ing to this aspect of the subjiHft were however 
coiiliiKHl to gasc^s and \mvo revealed thc^ 
presence; of similar wings in their seatten^d 
spc‘(!tra but contrary to the ease of liquids 
these could b(‘ nssolvcd into separate and 
closcdy spaced lines under suitable conditions 
and d<dinit(dy attributed to the rotation of 
moleeul(»s as their positions could be 
correlated with t he moments of inert ia of the 
scattering units. i?he very admirable w'ork 
of Hasetti, Wood and others ou the Hainan 
spc;et.ra of simple gaseous moh^MiIes has 
furnished (?onvineing proof of the above 
statements. .Amongst the many notabh* 
results obtaineii by these investigators men- 
tion may be made of the plumumeiion of 
alternating intensities amongst tlie rotation 
lines of hydrogtm and nitrog<‘n ga.s(»s. This 
discovery has led to an accurate and direct 
determination of th(» n^lative populations of 
Ihe tw^o different kinds of hy<lrogen molecules 
and to a recognition of the important facit 
that th(^ nitrogiMi imeleiis, w hile possessing 
a spin moment of one Bohr unit, conforms to 
the Bose-Einstein statistics and not to the 
Fernii-Dirae statistics. 

In liquids, on the other hand, detailed 
investigations on the subject were lacking 
for a long time ancl the dilliise wings noticed 
on either side, of the Hayleigh lines were 
attributed to the rotation of liquid molecules 
only by analogy with the case of gases. 
Systematic experimental studies carric;d out 

C. V. Raman and K. S. Krishnan, Nature, 1928, 
122, 278. 
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by a number of investigators"® ®® ®” 
have recently brought to light some signifi- 
cant and fundamental dilTeronces bcdiweon 
the wings that are met with in liquids anci 
those obtained in gases. In must liquids, the 
distribution is such that the wing starts with 
a maximum intensity at the centre itself 
and extends to much longer distances than 
is expected on the basis of Maxw'cllian 
distribution of rotational energies. That 
such a phenomenon cannot be (explained as 
due wholly to the rotation of molecules and 
that the patterns in liquids should be regarded 
as superpositions of a rotational liaman effc^ct 
on another and more complex spectrum 
eliaraeterist ic of the solid state lias first been 
pointed out by the present writer.-^" Striking 
results in this direction have n*cent.ly beem 
obtained by Gross and Vuks®” wdio showed 
that the wings observed in liquid benzene, 
naphthalene and diplumyl ether are r(‘plac<Ml 
by broad bands when the Karnan spectrum 
of these substances is studied in the solid 
state. It is suggested that these, bands 
broaden out into a continuous sfM‘cirum 
in the liquid state and the obscrvcHl wings 
result from a superposition on this of tlie 
pure rotation pattern. This result implies 
that some characteristics of the solid are 
preserve<l beyond the melting point of tin*, 
substance and is of great significance as it 
opens up a new line of investigation which 
promises to throw light on the important 
question of the nature of the liquid state. 

Intimately connected with this aspect of 
the subject is the phenomenon of fine struc- 
ture of the Kayleigh scattering in liquids 
discovered by Gross^” who examined the? 
scattered lines under high di8|M>r8lon and 
found a whole series of satellites on either 
side of a central line which is itself in the 
position of the incident radiation. t;k;veral 
investigators*' *“ *® ** *''' have subsequently 

J. Wciler, Z. f. Phys., 1931, 68, 782. 

A. Rousset, y. Phys. ct Ic Rad., 1932, 3. 555. 

S. P. Ranganadham, I mi. Jour. Phys., 1932, 7, 
353. 

•’*'* S. Bhagavantain, Ind. Jour. Phys., 1933, 8, 197. 

•’’T S. Bhagavantani and A. Veerabhadra Ran, Ind. 
Jour. Phys., 1934, 8, 437. 

A. Veerabhadra Rao, Ind. Acad. Sci., 1934, 1, 

274. . 

E. Gross and M. Vuks, Nature, 19.35, 135, 100; 
and 1935, 135, 431. 

E. Gross, Z. f. Phys., 1930, 63, 685; and sub- 
sequent papers. 

J. Cabannes, Trans. Farad. Soc., 1929, 25, 800; 
and subsequent papers by himself and his collaborators. 

« M. Vachcr, Cowpt. Rend., 1930, 191, 1121. 

Rafalowski, Nature, 1931, 128, 495. 

** E. H. h. Meyer and W. Ramm, Physikai, Z., 
1932, 33, 270, 


examined this question but the results 
reported in most cases were unsatisfactory and 
indecisive. Recent systcmiatic investigation 
of this phenomtmon, undtTtakeii by liagha- 
vendra Rao at Rangalore, has yielded very 
significant results. Residt^s the undisplaced 
line, only two components have been located 
one on either side of it. The positions of 
the di8])]aced components and the effect on 
the same of changing the frequency of the 
incident radiation are in satisfactory agree- 
ment writh the predictions of the Einstein- 
Brillouin theory of light scattering in solids. 
The presence of ccuitral undisplaced com- 
ponent is not how(iver contemplated in 
this theory ami should not appear if we are 
dealing with solids. Its presence is charac- 
teristic of the light scattered by a gas and tho 
results thendore indicate that the liquid 
state resembles a solid in certain respects 
and a gas in certain other respi^cts. The 
general picture obtained of the liquid state 
from a st iidy of the fine structure of Rayleigh 
lines is t hus mor(‘ or les.s the same as that de- 
ducHMl from independent investigations relating 
to the phenomenon of wings. It is obvious 
that both these lines of w'ork are of funda- 
mental significance and much remains to be 
done in this direction. 

Conclusion. 

In conclusion it must be pointed out that 
in the foregoing paragraphs, no attempt has 
been made to present a complete picture, of 
the state of the subject but only a brief 
mention lias been possibh* of the many out- 
standing results that have so far been 
obtained. Although the. direct and simple 
problems that arise from a study of light 
scattering have alreaiiy been successfully 
tackled, there n^inain y«d. to be investigated 
the more recondite pluuiomena such as the 
effi‘ct of increasing pressure and density on 
the Raman spectra of gases, the relation of 
such effects to the phenomena exhibited by 
dense mcMlia such as solids and liquids, 
the nature of the solid and liquid states, 
the ndation of the amorphous state to these 
and nunuTOUs other problems of this type. 
Recent investigations have shown that a 
stmiy of the Raman effect under high disper- 
sion, light gathering power and other suitable 
conditions constitutes one of the most power- 
ful lines of attack in the solution of the above 
problctns .and the future development of 
the subject wdll undoubtedly proceed on 
these lines. 

B. V. Ragliavenclra Rao, Proc. Ind. Acad. Sci, 
1934 ftiid 1935, 1, 261 and 473. 
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Hydraulic Seismographs. 


By 8. K. 

R the last, thn^e y(»ar8 we liave been 
experimenting on a type of seismo- 
graplis whieh have several interesting 
features. Tliese instnimcmts are based on 
a method of liydraiilic* magnilieat.ion and 
damping first enunciated by Prof. Kapitza 
in eonnee-tioii witli his ex])eriineiit8 on 
magnetization in very strong magnetic 
fields. The earlier forms of seismographs 
constriieted on this principle were described 
in a note in yatnre, page .517, Vol. IIM, IdlW ; 
they wwe not found very satisfactory for 
the recording of distant earth<iuak(*s as 
owing to their low free periods (about 2 or 
3 seconds) and large constraints, they were 
not siiflicfiently rc^sjmnsivi* to slowly varying 
impulses. Tliey w'ere, liowTver, found to 
be highly sensitive* to quick xjcriod move- 
ments of tlu* ground, such as would be 
produced by dropping a weight, or a buried 
“explosion’', and being )iortable were con- 
sidered to be a very suitable type of instru- 
ments for geo-physical prospecting. 

Since writing the. above note in Nainrej 
th(* instrument lias been considerably im- 
proved. The earlier form of the apparatus 
for the recording of tlu^ vertical component, 
of the ground movements consisted of a 
cylindrical cup wdiose lower face was closed 
by a metal diaphragm, and a narrow tube 
was attached horizontally fitting a small hole 
in its side, in which a small mirror was sus- 
pended from ail axle (Kig. 1). A cylindrical 
jacket covered the cup all round except the 
diaphragm at the bottom. iSome highly 
viscous oil, such as parailin or castor oil, was 
poured into tin* inner chamber and the 
diaphragm was then loaded by attaching a 
weight of about a kilogram or more to a 
rod passing through its centre. The vertical 
component, of tin* ground movements sets 
up oscillations in the membrane and forces 
the oil to move to and fro through the narrow 
tube? and thus gives a large oscillatory angular 
motion to the mirror which is reconled 
photographically. 

The apparatus is shown diagrammatically 
in Fig. 1. 

ABCI> is the inner chamber, of which the 
lower face, Cl), consists of a thin metal 
diaphragm of 30 S.O. EFlill represents 
the outer vessel. T is a narrow tube in 
which a small mirror M is suspended from a 
horizontal axis. G is a glass window in the 
outer vessel to admit light for illumination. 


Ranerji. 


A beam of light from a collimator telescope 
is made to fall on the mirror M and is 
reflected on a photographic paper wrapped 



Fig. 1. 


round a recording cylinder. W is the weight 
attached to the diaphragm. 8 is a tube 
through which some viscous oil, such as 
paraffin or castor oil, is poured and the 
chamber filled up to a height so that the 
inner vessel is eompletidy full of oil. 

When the diaphragm (']) moves upw\ard8, 
the oil is forced out through the narrow tube 
T, the motion in the tube being magnified in 
the ratio of the ar(‘a of the dia])hragm to that 
of the section of the tube. The mirror 
tnerefore acquires a large angular motion 
about a horizontal axis. The whole instru- 
ment rests on a east iron platform with 
three levelling screws Tj,, Lj., L.^. 

In one instrument used in these experi- 
ments, the following were the constants : — 
Diameter of inner vessel = 15 cm. 
Height of inner vessel = J5em. 

Diameter of diaphragm (tin) ^ J5 cm. 
Thickness of diaphragm (tin) — t) -019 cm. 
Diameter of outer vessel = 23 cm. 
Height of outer vessel = 23 cm. 

Diameter of tube = 1. *9 cm. 

Weight suspended ^ 1 kg. 

Mechanical magnification = 00 times. 

Optical magnification = IQ timea. 
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Total magnification =(>00 times. 

Period 2 *3 secs. 

Damping ratio 5 : 1. 

The oil used was castor oil. 

Using a brass diaphragm of thiekm^ss 
0 -02 cm., a period of 2 -5 secs, and a damping 
ratio of 5 : 1 was obtained. 

Tf the vessels are of brass, castor oil (even 
when pure) produces chemical action and it 
slowly becomes gre(»n. To avoid tliis, the 
vessels were all nickel-plated. 

For illumination, a collimator telescope 
with a 0-volt straight lilamcnt lamp was 
used. The recording apparatus consisted of 
a vertical cylinder, of length 0 inches and 
diameter 0 inches, rotating and at the same 
time moving v(‘rtically downwards along a 
spiral, 'riie cylinder makes a revolution 
once every hour and undfTgoes a dowmw'ard 
displacement of about a c<‘ntimetre during 


obtained by cutting off the light for 2 or 3 
secs, every minute by im»ans of the usual 
electromagnetic shutter. An instrument of 
this kind w'as kept in action for several 
months. During the period, the instrument 
gave good records of microseisms but the 
records of distant earthquakes wrere not 
satisfactory. Kx])erimenls were therefore 
made with inimibranes of other kinds. A 
leather membrane of diameter 0 inches and 
thickness O-Od cm. such as is used in musical 
drums would increase the period to about 
3-2 seconds, and the damping ratio to 7:1. 
The instrument becomes more sensitive to 
earthquake^ waves but the ‘’zero” remains 
unstable unt il t lu^ membrane settles down to 
some steady conditions, rsually, how'ever, 
when the instrument is used in tliis form leaks 
occur in flu* iiK^mbrane aftcT a few weeks’ 
use. The same remarks apply also to rubber 



the interval. The speck of light on the 
photographic paper wrapped round the 
cylinder traces a spiral. The motion of 
the recording cylinder down the spiral is 
controlled by a clock. The motion really 
occurs under gravity but t he clock acts as a 
brake. As the cylinder rotates in the same 
direction as the minute hand of the clock, 
the falling cylinder keeps the clock going. 
No power is required from the clock, and 
an ordinary cheap spring-driven clock may 
u^ed for the purpose, Time mark is 


membranes. A rubber membrane of dia- 
meter 1.5 cm. and thickness 0*08 cm. gives a 
period of 3 - 1 seconds and a damping ratio of 
7:1. If a membrane of larger diameter is 
used, the period is increased, but it does not 
always oscillate in the gravest mode. 

A similar arrangement' w^as adopted for 
the recording of horizontal component of the 
ground movement (Fig. 2). The membrane, 
BD, is in the verti(*al plane and is loaded at 
its centre; by tw'o symm(;tric*al weights fixed 
on either side of a horizontal rod. 
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Ihe frequency of'^a loaded diaphra^ 
Mritli water on one side and a mass m at the 
(lentre is given by 

where h is tlie tliieknoss of the diaphragm, 
c the velocity of clastic waves in an infinite 
thin plane of the same material, )3--0*fid8 
p'ajph, p* being the density of liquid, p density 
of material of tin; membrane, m mass sus- 
pended from cemtre of diaphragm and M 
the mass of the diaphragm. Fur a rubber 
membrane, taking E-^10xl0*‘ dynes/cm.=, 
a— 7 -5 cm., h ^0 *021 cm., <t= 0 '85, p=() -9, 
p' (r=^lp (I —a% we get the period equal 
to about 1 *5 seconds. The observed period 
is 3-1 secs, for a rubber membrane of this 
type. The smaller value given by the above 
formula is due to its not taking full account 
of all the physical effects. If we take account 
of the fluid and its movement into account, 
then, a more accurate formula for the fre- 
quency is 

1 ^ 

~47r«BA>p • a*' ’ 

where y=^8p. gr. of oil, p^^effeetive length 
of channel, A -thickness of membrane, d= 


centre of the membrane and this ‘mass’ 
is comparable to the weight of the liquid 
which rests on the membrane. It docs not 
therefore act as a free mass. A “mass” 
ivhicdi would remain stationary when an 
impulse, is communicated to the instrument 
would require to be considerably greater 
tlian the weight of the oil. Without a 
suitable stationary mass, the differential 
motion (i.e., motion with respect to the 
stationary mass) communicated to the 
membrane by ground movement is very 
small. 

In the later models, therefore, the design 
of the vertical component seismograph was 
modilied to that shown in Fig. 3. In this 
form the whole instrument, which is sus- 
pended from a rigid support by means of a 
rod atl ached to the centre of the membrane, 
AC, acts as a stationary mass. If the sup- 
port moves vertically downwards or upwards 
through a distance hx, the ccuitre of the 
membrane moves through a distance Sx and 
thus forces out or draws in the oil through 
the tube. In practice this form of the 
instrument w'as also found not to w'ork very 
satisfactorily. This was due. to the mem- 
brane being" strained and assuming a conical 



diameter of opening of mirror tube, a=dia- 
meter of the membrane and A and B arc two 
constants. For a seismograph fitted with 
a brass diaphragm, the data w^re A = -0-021 
cm., d=l-9cm., y=-0-95, A=0 -3«, B=r8-77 
Xl0"‘* :=2 xl '75 x2 -54 cm. The period 

comes out to be 2-02 secs. This is very 
nearly the observed period. 

The above form of the vertical or hori- 
zontal component seismograph is clearly 
defective. For, there is a limit to the mass 
which cwi be suspended from qt fbced tQ the 


shape under the weight w'hich it had to 
support. 

To remedy the above defect the instru- 
ments were modified to the forms shown in 
Figs.' 4 and 5. The horizontal component 
is suspended by a bi- filar string from the 
roof of the building so that the plane of 
oscillation is in the direction in which the 
horizontal component is to be recorded. It 
is found that the best sensitiveness is. ob- 
tained when the length of the string is such 
9A to ^ve a period equal to the free period 
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Fig. 4. 

Vertical Component. 

HB — Flexible Bellows. M— Mirror. C— Collimator Telescope. D — Recording Cylinder. 
K— Driving Cloi'.k. 1*Q— Cast Iron Stand. 



Fig. 5. 

Horizontal Component. 

IJB Flexible Bellows. M --Mirror. C -Collimalor Telesi'opj. SS— Suspension Wire. 
D— Recording Cylinder. K— Driving ('lock. P(2“Cast Iron Stand. 


of tlui mombnaiK*. In tlu-sp Inst niiiicnts the 
monibraiu's uschI have eylindriral forms and 
consequently they undergo no abnormal 
ch^formation and ndain their elastic after- 
working. The most suitable form of mcm 
brano for instruments of this typo, appears 
to be the flt^xible bellows (cylindrical), now 
manufactured on a commercial scale. The 
preliminary observations made with those 
modified instruments indicate that they arc 
more sensitive to earthquake movements 
than the earlier forms. 

Fig. 6 is tlie record of an earthquake 
and Fig. 7 of mieroseisms obtained with 
vertical component hydraulic seismograph. 

The chief advantage of an instrument of 
this type lies in the fact that the parts are all 
assembled and it can be carried from one 
place to another and installed in working 
condition in a short time. Even the most 
violent movements of the ground cannot 
displace any of the working parts. The 
damping ratio can be increased to any de- 


sired ext(‘nt by making tlic tube in which the 
mirror is suspended tapering. The calibra- 
tion of the displacemimt of the speck of light 
on the photographic paper in terms of the 
actual ground movements is readily made 
by arranging to give specified motions to 
the platform on which the instrument rests. 

The chief defect of the instrument lies in 
its susceptibility to pressure fluctuation 
produced by gusts of wind. This eiTect 
arises on account of Us functioning more or 
less like an aneroid box. It has boon con- 
siderably reduced in the latest form of the 
instrument by making the box (including the 
oil) as heavy as possible consistent with the 
elasticity of the membrane, so that the 
variation in pressure fluctuation becomes 
negligible compared with the total weight 
which the membrane has to support. 
Nevertheless the effect is there and becomes 
conspicuous when a large magnification is 
adopted. The effect can bo further re- 
duced by installing the instrument in a 
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cloubl(‘-walliMl room willi an air-gap in 
bc?tAV(H*n whidi ads as a danipi'T to pressure 
fluctuations. 

The instriiinents are still in an oxperi- 
Tueiital stage and it is lioped to introduce 
further iinprovciiuuits in them. 

My thanks are due to Mr. K. N. JSohoni 
ivho assistcHl me in taking the earlier series 
of observations. 
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Winters in the Punjab. 

By .J. B. M.A. (Cantab.), r.B.S., 
Professor of Physies, Government College^ Lahore. 


T WAS mueli intrroHted to road tho two 
^ articles in Current iSdenee of Fobrnary, 
.1?W5, on the recent cold weaves by T>r». 
Kaindas and Boy of the Indian Meteoro1oj2:ical 
Department. Tlie cold w'ave of January, 
19J5, was undoubtedly much lonjrer and, 
jiidf^ed by the minimum shade*- tempenitiires 
(of air), much seven*r than tliat of 1029. 
Thus according to the tables ^jiven in Dr. 
Boy's fiaper, tlie 1929 cold wave lasted only 
5 days ivhile this year's lasted 9 elaya. More- 
over, the air temperatur(*s registered this 
year wTre? decidedly lower t han those in 1929. 

r am writing this to bring it to the notice 
e»f those interesteel that the length and 
severity of a eold w'ave* as judged by air 
temiperatures elo not seem to have much 
(.'orrolation with ground frosts, at least so 
far as the Punjab is eoucerne<l, if one may 
generalise* from the weather data about 
Lahore wdiich alone are available to mo. 
Dr. Boy implies in his ])aper, and one would 
certainly be inclined to think, that sincje the 
minimum air tem])cratures registered in 
19.*15 were much lower and for a much long(*r 
period than those registered in 1929, the 
ground tcmperatur<*8 in the current year 
Avould also have been l(»w<*r than those in 
1929. Tlie state of alTairs, however, at 
l(*ast so far as Lahore is eoncerne<i, is, 
strangely (*nough, just the opposite. 

During the cohl w ave of t his year the lowest 
temperature on grass registered in the local 
meteorological observatory was 19”«0 F. on 
the 18th tlaniiary on which day the minimum, 
shade temperat ure of air was also the lowest 
reconled during the cold wave, namely, 
27° *8 F., whnrh is, incidentally, tin* lowest 
air temperatun* ever recorded in Lahore 
since January 1879 — data for years jirevioiis 
to this are not available in tin? local mcic*or- 
ological observatory. The lowest tempera- 
ture on grass registered in 1929 was more 
than 4 degrees lowc*r than that registered 
this year, namely, 14° -7 on the 31 si January, 
1929, on which date* w'as also reached the 
lowT-st of air temperatures for that y<*ar'8 
cold w^ave at 29° -OF. 

During the cold wave of this year the 
minimum .air temperature in Lahore 
continued to remain belowr or at the freezing 
point for 7 mornings (13th to 19th January) ; 


during 1929 the corresponding number was 
only t.hn*e (.’Ust January — 2nd Fdiriiary). 
But this year ground frosts took place, 
besides, of course*, the frosts of the seven 
mornings of the* cold wavc», only one day 
before and one day after tin* cold s])ell : on 
the ILth January the grass minimum w'as 
37-(), from the 12tli to 20th it remained 
below the freezing point but tluMi it shot up 
from 28-0 on tlie 20tli to 13-2 on the 21st 
morning, due of course to the inc-idence of 
cloudy w’(*ather ; and it n(*ver went below 
freezing after tin* 20tli January though it 
once again toiicdied 32 -O on the 27th January. 
It may also be mention(‘d at this stage that, 
before the incid(*nce of the cold w^ave of 
this year tlu*re had b(*en two to three degrees 
of ground frost, for seven mornings from the 
3rd to 9th .lanuary and that altogether 
during the 1931-35 winter there had been, 
before the* incidence of the cold wave on 
the 12tli January, 19 frosty mornings, the 
lirst frost of the season having been n*gistered 
on the 2<)th >Iov(*mber, 19.31, when the 
minimum grass t(*m|)eraturc* w'cnt down to 
28° *9 F. The miniiniim grass temperature 
of the 20tli November had only just touched 
the freezing point, having been 31° *9 F. 
Thus the total number of mornings during 
the 19.34-.3.5 winter w'hen the minimum grass 
temperature reached or went below 32°F. 
was 27 including t he days of the cold wave. 

The winter of 1928-29 in Lahore was much 
severer than this year's judging from ground 
frosts. 3'hus the frosts during the mornings 
of tlu* cold wave of that year had been 
preceded as well as follow'od by three succes- 
sive* rnoi'iiings. During the days when the 
eold wave was actually passing through 
Lahore*, the grass minimum temperatures 
w’e*re» 14 *7, 19 *9 anel 15 -2 on the .31st January, 
Ist and 2nel February, 1929, respectively. 
These were* followed altogether by 14 more 
frosty mornings upto the i9th February and 
had been prece*de*d by a very large number of 
similar mornings. Thus betw’e*cn the 5th 
Decenibt*r, 1928, when the first frost of the 
season was registered, the grass minimum 
being 29 •(), to the 30th January, 1929, the eve 
of the incidence of the cold wave and on 
w'hieh morning 25-1 w^as reached on grass, 
there had been 38 mornings on which the 
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minimum grasB temperature wont down 
to or below the freezing point. Altogether 
during 1928-29, the number of suoh morningR 
was 58, the first being tlie aforesaid 5-12-1928 
and the last, 4-3-1929 with 29® -1 F. 

It should b(? iiu’sntioned here that in 1929 
the minimum grass temperatures were re- 
gistercHl by a thermomet<*r the bulb of w'hieh 
was ke])t in eontaet with a W'oollen pad laid 
on the ground. Sinee Oetober 1933, how- 
ever, the grass teinperatun^s are being 
registered by a thermometer kept about an 
ine.h above the ground level on wooden eross 
supports. Th(? so-eall(!d grass temperatures 
observed aeeording to the latter, i.e., the 
current practicr* will probably b<^ a little 
higher than if the older nudhod w'ere used. 
But all the same, residents of Lahore will 
have no doubt about the frosts of .January- 
Fc‘bruary 1929 having bc‘en much severer 
than thoB4‘ of January, 1935. 

Tt is interesting to note that January of 
this year (1935) had been preciMled by an 
abnormally w'arm Deoc^mber. Between tlu^ 
1st December, when the grass minimum luui 
just gone below freezing (to 31 *8) to the 
29th December, when it went again below 
freezing (to 30*2), the mean temperature of 
the day (the im^an of the maximum and 
minimum air temperatures in shade) re- 
main(*d above* the normal mean t(*mp(*ratur(!! 
almost every day, so that the average of the 
daily mean temi)eratures for the month 
reached 57 -fi, nearly two degrees above the 
nonnal monthly average (tlie mean of the 
31. daily normal temperatures) of 55*7. 
January was also followed by a w'arm 
February, tlie monthly average having beem 
59-4 as against the normal average of 57-9. 
irowev(»r, compensation for these abnormally 
high averages was provided by the length 
of the cold wave and its having been followwl 
as well as jireceded by quite cold days. 'Hus 
made the monthly average temperature for 
January abnormally low, being only 51 -2 as 
against tin* normal average of 51 -4. With tlie 
rcisult that the mean temperature for the 
1934-;^5 winter season (1st November-15th 
March) comes out to be 59-2, only a fifth of 
a degree above the normal mean for t he same 
period. 

1 understand that ofiicially the wdnter is 
regarded to last from the 15th October to 
15th March. I have, however, regarded it 
to commence on the 1st Govern b<*r for the 
normal daily temperature of Lahore goes 
down below 70 (to 09-5) on the 2nd Novem- 
ber and remains below 70 till the 10th March 
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the normal temperature for wliich day 
is 69*0. The normal temperature of 1st 
November is 71 -1 and of 17tih March 70 -6. 
These normal temperatures for each day 
of the year were supplied to the local meteor- 
ological observatory certainly more than 
20 years ago and perhaps should be revised. 
Returning, however, to the? duration of 
winter in Lahore, \ feel it should be regarded 
to last only for that period during which the 
normal daily average does not exceed 65°F. 
Applying this criterion the winter in Lahore 
should be taken to last from 15th November 
(normal temperature, M -7 ; the normal of 
14th being fifi-1) to Oth March (normal 
temperature 04 *0 ; tlic normal of 7th being 
95 -7). Table T summarises the points 
brought out in the foregoing. 

Table T. 

{giving a few details about the winters of 
1928-29 and 1934-35 at Lahore. Tempera- 
tures are in degrees F. ) 


1 1928-29 

1 

1934-35 

Normal 

Averagn temp, for Nov. 

66-0 

64-7 

64-5 

,« 1. Der. 

AO'9 

57-6 

55-7 

If *1 Jan. 

54-2 

51-2 

54-4 

, Kel). 

58-0 

59-4 

57-9 

„ March 1-15 

69-0 

67-0 

66-1 

Aveinge temp, from l^t 
Nov. to 15th Maieh. .. 

69'0 

59-2 

59-0 

Avei.-ige temp, from 15th 
Nov. to 6th .March. •. 

57-0 

57-1 

57-2 

No. of (lays when grass 
niininiiitii reached or 
went I.elow 32° -0 .. 

58 

27 


No. of days when air 
minimuni reached or 
went l)eIow 32° -0 

3 

7 


Lowest minimum air tem- 
perature recorded (with 
date) 

29-0(31/1] 

27-8 (18/1) 


l.owest minimum grass 
temperature recorded 
(with date) .. 

I4-7(3I/l)j 

19.0 (18, 1 )j 



I should also like to mention here that 
it does not seem to be very uncommon in 
Ijahore and I supi)OBe, therefore, in the 
plains of the Punjab generally, to find quite 
severe frosty mornings without the minimum 
air temperatures reaching even the freezing 
point. This as well as several other interest- 
ing features about Lahore winters are brought 
out in Table IT which goes back to the 
wirter of 1921-22. 
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Table TI 


{showing the relative severity of winters in Lahore.) 


Season 

Average temperature 1st 
Nov. — 15th March. Nor- 
mal for the period — 59-0 

No. of days when grass 
minimum reached or went 
below 30® F. 

No. of days when 8 de- 
grees or more of ground 
frost was registered 

Average frost during the 
season (total of degrees 
of frost each day -5- the 
number of mornings; 

The first day when the 
grass minimum reached 
or went l-.elow 32. giving 
the temperature 

The last day for above 

£ 

d 

1 

s 

<11 

fi 3 

.. CO 

jS-! 

6 '5b 

s 

i 

X « 

S go 

4- ’ii- 

'S ‘5b 

11 
q -Z 

Extra data about the last 
two columns where 

necessary. 
g=g'ass min. 
a = air min. 

1921-22 

61*3 I 

21 

1 9 

1 ^ 

10/12(30.3) 

7'3(31-8) 

27-0 22'l ) 

37-4(4/1) 

g 27-8 on 4/1; 



1 

1 






.1 38-0:22/1). 

1922-23 


24 

2 

3 

17/ll(.31-3) 

10.2(31.2) 

21-8(2/1) 

35-4 2 1) 


1923-24 


39 

8 

4 

1.5/11131-9) 

I9.'2 30-9) 

23-0 31 12) 

35-0 31 12) 


1924-25 


03 

17 

.7 

20/11 i2»-9) 

2, .3131-2) 

19-9(24.2) 

34-7(13,1) 

g 21-0(15/1); 










a 37-4:21/2). 

192.) 26 

58*9 

50 

10 

5 

21/11(31-2) 

2]/2i;i2-l) 

20-9(21/12) 

3.3-3. 21 '12) 

* 

1920-27 

58-4 

81 

30 

7 

10'11(30.0) 

8,3(27-2) 

15-3(11/1) 

32-0.11,'l) 


1927-28 

61-1 

20 

1 

3 

23.11(30-3) 

18/1(31-7) 

23-4(17 12) 

37-9 17,12) 


1028-29 

50-G 

58 

12 

5 

5/13(29-0) 

4/3(29-1) 

14-7 31/1) 

29-0)31/11 


1929-30 

59-2 

52 

13 

5 

6/11(30-2) 

4 3(31-4) 

20.0(7.1) 

34-1(19,1) 

g2I.3';i9/l); 










a3t.9(7,'l). 

1930-31 

68-4 

50 

14 

0 

8/12(24-9) 

23,(2(27-2) 

17-0(25/12) 

31-8‘23,.'12) 

gl7.3(23'12); 










a 37-2(26/12). 

1931-32 

60-6 

19 

0 

2 

l0/12r.31-4» 

17'2(32-0) 

20-2(30 12) 

33-6r.30 12 < 


1932-33 

58-7 

32 

8 

5 

8,12(32-0) 

30 1129. 8) 

20-0(7/1) 


g 24-211/1); 










a 31-317/1). 

1933-34 

59-9 

1 34 

14 


14/12(31-0) 

8'2(31-0) 


30-3 20,1) 

mmaam 



1 







a 32.3 2,'2l. 

1031-36 

50-2 

27 

7 

5 

20/11(31-9) 

27/1(32-0) 

10-0(18.1) 

27-8,18,'!) 



The different data incorjMirated in this 
conimnnieation will probably remain in- 
complete. if T do. not also ^ive a list of all 
those days in Lahore since 1st »Janiiary .1879, 
on which the minimum shade temperature 
of air went b(‘low "10° F. There have not 
been very many such days during the last 
half century (to be accurate the last 57 yews) 
and these are set down in Table III. 

Table III 


(shotving the days in Lahore since 1879 when 
the minimnni air temyeraiures went below 
30° F.) 


Year 

Hate 

Minimum Air 
Temperature 

(ira.s.s mini' 
mum on the 
same day 

■Rillll 

Jan. 

19 

- 

20-2 

18-8 


Dec. 

23 

29-4 

17-0 


Jan. 

31 

29-0 

14-7 

1935 

Jan. 

15 

20- 1 

21-3 



17 

281 


fi 

It 

18 

27-8 


ti 

ft 

19 

28-3 



A study of the data included in this paper 
leads one to the conclusion that very low 


air t(miperatures are not of too common 
occurrence in the plains of the Punjab 
whereas cpiite low ground temperatures are 
not so uncommon. Ki^ally low temperatures 
seem to result only from actual cold wavers ; 
8C‘vere ground frosts, on the other hand, do 
not nee(»8sarily mean th«‘ incidemee or passage 
of a cold wave. 

Low ground tcmipiu'atiires would result 
fnim the combiin^d influence of an extremely 
clear sky and an almost total absence of 
water vapour in the at mosphere. If the water 
vapour pn^siui! is not nep^li^ible the ground 
temperatures nuiy not n»ach very low' 
figures even thoii^li then? be a clear sky and, 
due to a cold wave, below' freezing air 
teiii])erature8. This was perhaps what 
happened during the last e.old wave. On the 
other hand, absence of any air currents near 
the ground may be responsible for very low 
ground tempiTatures not being accompanied 
by low air tem])eratures, there, being a differ- 
ence in level of about 1 feet between the 
thermometers registering air and grass tem- 
peratures. 

Another remarkable fact stands out from 
Table 111. During the 50 years preceding 
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1928, air temporatures (in shade) went below 
30® F. only on t wo occasions, once in 1.889 
and once a^ain in 1910 ; whereas during the 
seven years that liave followed 1928, then*, 
have been two col«l waves resulting in lower 
than 30° tj'inperatures on on<* day in 1929 
and four days in 1935. One nuist not r<‘ally 
generalise* from such nn*agn* premises but 
it would appear as though w«* were in for a 
period of more frecpient cold waves ! 

In the (*ud I must thank the Indian Me- 


teorological ].)epartmcnt for giving general 
permission, several years ago, to their offleor- 
in-charge of the local observatory to allow 
me acccHs to the records, etc., kept in Lahore. 
And 1 cannot close without also thanking 
the local officer, Mr. Dina Nath Chopra 
without whose active help and co-operation, 
1 would not have been able to maintain my 
intiorest in matters meteorological, nor able 
to give all the facts and tigiires incorporated 
heroin. 


Stigmas and Awns — Their Homology. 

TJy (j. N. Rangaswami Ayyangar, b.a., i.a.s.. 
Millets Specialist, Affneuliuml Besearch InsUtute, 
and 

V. Pandiiranga Kao, m.a., 

Assistant, Millets Breeding Statum, Coimbatore, 


existence in certain varieties of 
sorghum of fertih* j)edicell(»(i spikelets 
has been noted ((1. N. Rangaswami Ayyangar, 
and V. P. Rao, 1935).^ One of these varie- 
ties, M. S. Itil 4, is awued. It is well known 
that in awn(*<l varieties the sc*ssile spikelets 
bear awns and the* pedicelled ones do not 
have them. The oeeiirrence of grain-bearing 
fertile pedieellc»d s|)ikelets raised the (question 
wlietlier such fertility resulted in the stimula- 
tion and manifestation of the otherwise 
absent awn in the pedi<*elled spikelets. An 
examination of these fertile pedictdletl spike- 
hds showed that they did develof) the awn 
cummrrent with tliis fertility — only the 
expression of the presence of awn was a bit 
feeble. In Pig. 1 the to|) picture shows 



XI 


Fig. 1. 


the pedicelled sterile spikolet without awn 
and ill the bottom one the same ixidieolled 


spikelet w^hen it bears a grain also develops 
the awn. WhcTO awns diil occur, measure- 
ments show that they were about half 
the ]c*ngth of the normal awn ; normal 
— 0 mm.; pedieelled — 2-9 mm. — (average 
of lot) readings.) Pedieelled spikehds 
without awns liave oeeasionally anthers. 
This activation into a manifestation of the 
awn eoneurn*nt. with tin* a])|)earam ‘0 of 
the ovary with the stigma raiH(*d t.lu* jirobable 
homology betw(*eii awns and stigmas. Look- 
ing up literal un* it was noted that JTa-rlan 
(1931)- working in Barley “had felt for 
some years” that the barbs on the awns 
and tlie hairs on the. stigma arise from the 
same basic [issue. In 1915 he noticed 
a high po,sitive correlation between the 
number of te(*th on t.he awns and the niimlier 
of hairs on the stigmas. The experience 
recorded above in which the awn as an 
organ manifested it self concurrently with 
the stigma, gives unmistakable proof of 
their int er-relationship. 

>iext t'O this conciirn*ii|. presence of stigmas 
ami awns in awned varieties is the parallel 
that exists in their general morphology. 
In Fig. 2. are given two stigmas (a) tliat 
of Sorghum Durra, 8tapf, the Grain 8orghum, 
and Xb) that of Sorghum Nervosum, Bess, 
the. fodder type, Irungu Cholam. It will 
be noted that in S, Durra, the stigmatic 
feathers cover half the style, and in S. 
Nervosum a little less than a third. Fig. 3 
gives the photographs of the respective 


C urr, ScL, 1935. 3, 433-34. 


» /ci«r. Uered,, 1931, 22, 271, 
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awns and bears oiit a somewbat. similar 
distribution between the subule and the 
column. In Table T the relative measure’ 
mcnts are recorded. 



(a) (ft) X7-5 


Fig. 2. 



the spindle shape of the disftosition of 
hairs and barbs of the two organs. 

Table 11. 



Bottom 

Length in 

1 ' 1 

Middle ; Tup 

1 ! 1 

Average of 

Stigmatic 
feathers . . 

288 

452 

164 

(300 reading.) 

BarlM in tlie 





subule 

42 

1.32 

00 

(60 „ ) 


In Tablet III, the* morphological variation 
in . the longest feathers of the spindle keep 
parallel to the longest barbs in the awns 
between varieties. 

Table III. 



I.engthiii/^ 

Average of 


.y. Dttrra 

.y. AV/-- 

vosum 

S. Mayga- 
ri'tift'mm 

Stigma tic 
feathers.. 

65.3 

1 

456 

i 

344 

(lOJ readings) 

Barl)s in the 
subule . . 

180 

126 1 

1 90 

(60 „ ) 


There are no smooth awned varieties 
in sorghum ; but an ATriran variety, A. S. 
3455, manife.sted the rare phenomenon of 
irregular feathering, giving the stigmas 
a elioquered featheriness in contrast to the 
usual good brush they ought, to be. This 
variety was examined and its awn gives the 
nean^st approach to a smooth awn that 
could be had in sorghum (Fig. 4). An 


Table I. 

(Average of 100 readings,) 



(1) 

i.ength 
of Style 

m m. 

1 12) 1 

mm. • 

(1) 

Length 

of 

Column 

mm. 

(2) 

(scngth 

of 

Subule 

mm. 

1 

Ratio 

of 

(1):(2) 

S, Durra 

2-0 

2.0 

1:1 

3.5 j 

! 

3-5 

! 

1:1 

S.AW‘ 






i 

vosum 

2-5 

1-0 

2*5:1 

6.0 , 

3-0 

2:1 


In Tabic II are given measurements 
bearing out the general parallel trend in 



Fig. 4. 



x7-r> 










542 


CURRENT SCIENCE 


[May 1935 


enlargement of the normal awn borne on inent of a purely unicolliilar stigma in this 
a flower with a normal stigma is given in variety is given in Fig. 8. Tn Fig. 9 is 
Fig. 0 and the pr<»8ene4» and rc»gularity <if the 



Fig. 5. 

barbs in I lie lat ter will be patent. The 
stiginatie feathers of this variety instead of 
being of the bushy mnltieellnlar type of the 
normal stigma (Fig. ti) were a varying 



Fig. 6. 

mixture of a few mu1tie(*11iilar and many 
iinieellular featliers (Fig. 7). An enlarge- 



Fig. 7, 


Fig. 9. 

given an enlargement of the barbs in the 
normal awn. TIh^ rescunblanei? between the 
tw'o Iinieellular slriietures is notiec^able. 

Tliese parallelisms server as eviiienees of 
the homology between stigmas and awns. 

Not all sorghums are awneil. Inhere are 
awnless races, awnlessness being dominant 
((i. N. Rangaswami Ayyangar, 19;U) *. These 
awnless varieties bear grains and have 
stigmas. The homology is therefore patent 
only when the factors inhibiting the expres- 
sion of awn are absent. It would therefore 
seem that whereas it is probable that both 
the awn and the stigma may have specialised 
from the same basic tissue*, their parallel and 
concurrent specialisation is conditioned by 
the absence of factors inhibiting the expres- 
sion of the awn. Genetic factors seem thus 
profoundly to affect homologous expressions. 

“ Madras Agric, Jour,, 1934, 22, 19, 
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Crab-Filing at Uttarbhag, Lower Bengal.* 

By SumU^r Lai Ilora, d.sc., f.r.s.k., p.a.s.b., 
Zoologwal Survey of TniUtij Calcutta. 


QCYLLA SERRATA (Forskal) in the 
eommon(^st odible crab of tho deltaic 
Bcn^]. It is known as Samndra KeJcra and 
lar^o qnantitic's of it arc brouj^ht alive to 
the CalGiitta markets where they command 
a ready sale, the Hesh being "neatly relished 
by the Bengalee ])opn1ation. The species 
grows to about 8 inebos across tlie carapace 
and is one of the largc^st and strongest of 
the Indian crabs. Sr^Ua nermta is widely 
distributed in the Indo- Pacific regi<m and is 
abundant in estuaries, backwat(Ts and man- 
grove swamps ; it is also capable ol living 
in fresh water. St ebbing- remarks that 
“On the. muddy coasts of the Ray of Natal, 
Kraiiss says, this 8pe<*ies liv(‘,s in great deep 
holes, and wc»ars the dingy earthly colour 

11 

il 

M 


of its residence. They sit at the openings 
of their hoh‘s wlum the tide is coming to 
snap up the food which it brings them, 
and to sun lliems*»lves when the fide is 
going out. At any ones approach they 
vanish into their holes in a moment, or, if 
their escape is cut olT, they raise thems^dves 
up on tludr hind legs, and by clashing to- 
gelher their pow(*rful (daws end(‘avour to 
scar(‘ away the iTitrud(*r. By driving a 
spade into Ihmr slanting tunnels their retreat 
may be cut otV, or fli(\y will clnlcli at the 
prolTer(‘d point of a slick and may be so 
drawn out, but the CalTres, who consider 



Fig. 1. 

A portion of the Hooked-Stick used at Uttarbhag 
for pulling out ScyUti sernUii (Forskal) from its 
burrow, x 1/7. 

■ ' Published with permission of the Director, Zoo- 
logical Survey of India. 

“ Stebbing, A History of Crustacea, p 69 (London, 


Fig. 2. 

^ A boy using the implement employed for pulling out 
Scylla scrratii (I'orskab fro.ii its burrow at Uttarbhag. 

them dainty food, capture them by spear- 
tbrowing. " I have noticed also that at 
Uttarbhag-' the crab is found in deep burrow's 
along the muddy banks of the? Piali Nadi 
and eojmeeted channels at low' tides, but 
the methods employed for tishing it arc 
very dilTorenl from those noted by Krauss 
in Natal. 

The implement (Fig. 1) employed for 
pulling out crabs from their burrow's con- 
sists of a blunt iron hook, lashed to a piece 
of split bamboo, the length of w'hieh depends 
upon tho individual using it. When a crab 

® For description of Uttarbhag and physical condi- 
tions prevailing there see Hora, ** Animals in Brackish 
Water at Uttarbagh, I^ower Bengal," Ciirr. Sci., 1933, 
1, p. 381. 
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Fig. 4. 

A portion of the line used for catching Scylla 
serrala (Forsklil). (a) ahowa arrangement of weights 
and bait, [b) slip-noose for fastening bait. 

liolo is locatcMl, the liook-end is thrust into 
it (Ki^. 2) and the rod is moved up and 
down or manipulated in sneli a way tliat 
the crab is hooked ami then it is dragged 
out. The crab sonietiiiies puts up a strong 
tight and several of its limbs are broken 
before it can be pulled out and secured in 
a basket. J^y this device a few crabs are 
collected for domestic use. 

The commercial method of tlshing is very 
ingenious. A suitable creek is selected and 
on one bank a thick bamboo is driven into 
the ground near the water level and one 
end of a line, which consists of about a 
quarter inch thick cord, is fastened to it 
and then the tishermen row to the other 
bank of the creek and go on releasing the 
line whi(*h is usually long enemgh to cover 
the width of the. creek {\Hg, :i). The other 
end of the line is fastened to a post in the 
boat . The line is weighted at regular inter- 
vfds with lialf-bricks and in between the 
weights at short intervals are suspended 
nieces of fish which act as bait (h^g. Aa). 
flach piece is secured by a slip-nooso (Fig. 



Fig. 5. 

A pair of wooden pincers used for holding crabs 
when counting them for sale. X 1/7. 

46) 80 that when the bait is pulled, the noose 
becomes tighter round it. Grabs are attract- 
ed to the bait and cling to the lino with their 
strong claws. When the men in the boat feel 
that a sufficient weight of crabs is hanging 
on to the line, they begin to pull out the 
rope. The crabs cling to the bait with great 
tenacity and are transferred to the hold of 
the boat which is corored by planking. 
The weight of the rope is sometimes so 
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Fig. 6. 

Bank of and small islands in a channel crowded with yannia liiterata (Fabr. The small channel runs 
along the left-hand side of the road to Uttarbhag between milestones 4 and 5. 



Fig. 7. 


Pishing for Vanina lUtcrata (Fabr.) in a small channel along the road to Uttarbhag between 

mileetones 4 and 5. 
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Fig. 8. 

Fishing for rarunti Hitcrata (Fabr.) in a shaUaw, vast expiinFc of water at Uttarbhag. Notice several 
children fishing in a ring with circular nets. 


heavy that 5 to (5 men an* required to pull 
it out of the Avaler. 'Fhere is usually a 
small quantity of water in the hold and the. 
crabs are kept alive in it for several days.* 

The lishemien sell their eateh to the 
retail ventlors by quoting the price per 
score of individuals. Tlie dead specimens 
are usually given away to poor people as 
they fetcli very little price. In counting 
the crabs, a wooden pincer (Fig. 5) is used 
to catch each crab, as the* bites of these 
crabs by their powerful claws are vc*ry 
mucli dreaded. These* crabs are very active 
and the baskets containing them are 
securely covered. 

The only other species of crab (Chltl Kekra) 
that is tished for food purpose on a small 
scale, but not for commercial exploitation, 
is Varuna littemia (Fabr.). Tt is a small 
species’'' rarely exceeding tw'o inches across 

* The brats ara uf the same type as those used for 
the trade in “Live Fish" ; see flora, Jour. As. Soc. 
Bengal (N.S.), 1934, 30, pp. 1-15, pis. i-vi. 

For bioiiotnicj f)f the *i|)t*cies, sec Hora, “A 
Note on Bionomics of Two K«tuarine Crabs," Proc. 
^ool. Soc. London, 1933, pp. 881-8^, 2 pis. 


the carapaces It is found in great abund- 
ance and usually liv(*8 in burrows along the 
embankments or sides of pools. During hot 
months wdien the pools begin to dry, the 
crabs collect in wet places, usually in the 
middle of pools and are fished out by hand." 
The real iishing season for these crabs is 
May-.Junc when large numbers come to- 
gether and lie along banks and in shallow 
vaters (Fig. 6), presumably to migrate to 
the lower reaches of the deHa for the pur- 
pose ot breeding. The crabs are simply 
swept from such situations cither with 
hands or with a small circular, conical net 
(Fig. 7). Tlieir legs are broken and then 
they are stored in baskets or sinalJ earthen 
pots. In shallow waters the same type of 
circular net (Fig. 8) is used and a large 
number of specimens are collected. Varuna 
liiteratu is fished for domestic use and not 
brought even to the Uttarbhag market for 
sale. 

® Hora, “Mud-fishing in Lower Bengal," Jour. Proc. 
As. Soc. Bengal (N.S.), 1932 (1933), 28, pp. 197-20S, 
pis. x-xi. 
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Atomic Energy States of Tellurium— Te IIL 
It was previously reported in KaUire,* that 
the structure oC the spectrum of doubly- 
ionised Tellurium atom had been elucidated 
with the help of Vacuum data kindly supplied 
by l>r. K. R. Rao. Further investigation of 
the quartz and fluorite regions with a quartz 
Littrow 8peetrogra])h and a Vaeiiiim Orating 
Spectrograph of the branehed-arm type, 
enabled the extension of the elassificatiori to 
include Uie higher members of the serif's such 
as the Od, 7s, etc. More than 210 of ine 
observed spectral lines belonging to TeTIf 
have boon classified. Though there is to be 
observed in general, a great similarity be- 
tween the term struetiire of Tellurium and 
Selenium yet the considerable complexity 
of Tellurium spectrum is clear in the magni- 
tudes of the intervals of the corresponding 
terms. The sp’ -T term-intervals in Te III, 
606*7 and — 1519 8 cm.’^ for instance, are 
relatively very large compared to the 109 
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b 
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a 
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1 
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1 

1 

i 


103973*1 


and —76 cm.'^ of Scrienium. The above is 
a provisional list of the terms discovered. 

a. G. Krishna Mitrty. 

Andhra University, 

Waltair, 

April 23, 1936. 


Nature^ August 18, 1934, 134, 266, 
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A Simple Method for Studying the Magnetic 
Susceptibilities of Very Small Ciystals. 

In connection with some magnetic measure- 
ments on organic crystals we had occasionally 
to work with crystals weighing a tenth of a 
milligram or loss. The magnetic anisotropy 
of these? crystals is not difliciilt to measure.* 
For thc» measiir(‘m(»nt of any of the iirincipal 
susceptibilities of these crystals, how’ever, 
the usual methods are not. applicable. The 
following simfde arrangement, which w'c 
have? been using for susceptibility measure- 
ments with such small crystals, may there- 
fore be of intiwst. 

.. Two aqueous solutions are prepared, one 
diamagnetic and the other paramagnetic 
with respect to the crystal, both having the 
same density as the crystal. A suitable 
mixture of the two solutions is kept in a 
thin-walled tube of about. 2 mm. bore, and 
a f(‘w w'cll-developed crystals are dispensed 
in the liquid. The tube is placed in the 
strongly inhomogeneous magnetic field ob- 
taining betw'cim the usual conical pole-pieces 
of an electroniagiici, and is adjusted so as 
to bring one of the crystals to a position 
slightly below' the central axis of the Held, 
equidistant from the tWf'o pole-pieces. Watch- 
ing the crystal through a low-power micro- 
scope, and putting on tin* field, we lind that 
the crystal turns round so as to pla(?e its 
axis of maximum su8c^^pt.ibility along the 
Held, and in general moves laterally also, 
along the direction of the field-gradient. 
The relative proportions of the two solutions 
which make ii]) the mixture are now' adjusted 
such that there is no such lateral movement 
of the crystal in the field. The meurivium 
susc«‘ptibility of the crystal per unit volume 
should then bo the same as that of the 
mixture. The susceptibility of the latter is 
easily measured. 

By changing the inhomogeneous field to 
a uniform one, and studying tin? orientations 
which the crystal takes up, for different 
initial (i.c., in zero field) orientations, the 
directions of the principal magnetic axes 
of the crystal can, of course, be easily located, 
and the differences betw’een the susceptibili- 
ties along these axes studied qualit-ativcly. 

K. S. KuiaiTNAN. 

210, Bowbazar Street, S. Baneiuke. 

Calcutta, 

Jfay, 2, 1935. 

1 Krishnan and Banerjee, Phil, Trans. A., 1935. 


The Emission Bands of Selenium. 

The extensive emission bands of selenium 
have been analysed by Nevin* who classifies 
them into three, systems all having the same 
final state X, and arising in three different 
excited states A, B and h of theBcs molecule. 
The last of these is involved in the well- 
knowm strong absorption system investigated 
by Bosen- and Moraezewska.” We have 
photographed these bands as produced in a 
discharge tube in the ])resence of Argon. 
They cover the entire region of the visible 
spectrum and with the exception of just a 
few bands w'hich appear to be degradcMl 
towards the shorter waves, are all shaded 
to the longer waves. The present analysis has 
revealed tlie fact that all of th(?s(^ bands can 
be classified into one system duo to the 
transition B->X. The y green-yellow bands 
of Nevin are part ot this extimsive system 
and therefore there is no evidence for tin? 
existence of tlie level A. About level b 
we are not yet quite delinite but very prob- 
ably the jS-diffiise blue (Uiiission bands which 
involve this level will also lind a place? in 
the same v'o" table. 

Superposed on these bands is a pc^rsistent 
continuous sped rum which must be originat- 
ing in one of the exciti‘d levels, B, or D 
and the repulsive curve which arises out of 
the same constituent atoms that go to form 
the ground state of the molecule. 

The staters B and X are supposed t.o. be 
'*2' levels in analogy with similar terms in 
(>2 and Ha. Recently, however, Olsson* 
has shown, from the rotational analysis of 
some of the bands which form part of the 
system B->X that the transition involved 
is *2*,/ -> *2^*. If this is true and if 
the final level of these bands is also the 
ground state of the molecule as it appears 
mnHt probabh>, many interesting deductions 
will follow. 

A study of the absorption spectrum of 
selenium vapour is also undertaken with a 
view to elucidate the strmdure of the Sej 
molecule, which with the existing data of 
Moraezew'^ska is not possible and a full report 
will be given elsewhere in due course. 

R. K. Asundi. 

Physics Department, Y. P. Parti. 
Muslim University, 

Aligarh. 

I \raturc, 1930, 126, 13. 

* Zeit, fiir. Phys., 1927, 43. 69. 

» Zeit. fur. Phys., 1930, 62, 270. 

♦ Zeit. fur. Phys., 1934, 90, 138. 



549 


May 1935] CURRENT SCIENCE 


Note on the Absorption Spectrum of some 
Organic Vapours. 

During sonio measurements of absorption 
spectra in the Scliumann region we have 
photograf)he(i also the absorption spectra 
of aci‘tyl cliloride, acetyl bromide*, and 
triehloracetyl cldoride down till 1510 A. IT. 
Preliminary results have been used already 
in ail earlier publication of this laboratory', 
but since those ligures have b(‘(‘ii not very 
accurate, we should like to state the definite 
results here. The following tabh^ shows the 


absorption maxima of the three substances 
at shorter wave-length togetlier wit h those 
in the near ultraviolet recorded previously.' 

The first niaximuin, identical witii the 
point of predissooiat ion knoAvn in formal- 
dehyde and ndated molecules, aiipc^ars in all 
these Kiibstanc(*s. The tAvo chlorides show 
tw’o more? luaxirna each at sliorter w'ave- 
length, but in acetyl bromide^ we have not 
been able t,o t.racfc corn*sponding maxima. 

The dith*T(*nc(‘ b<*twecn the two first 
maxima agrees well with similar ditTerenc.es 
found by Sclieibv and his co-workers" in the 


Taiu.k r. 



I Maximum 

1 

j II Maxiiimiii 

III Maximum 

J ii-i 

A Ml- II 

AU (airi 

im’* 

( V atO 

AU 

cm"^ 

i AU 

! 

i:m"' 


2750 

?.63.3a 

2305 

43.371 

2017 

495G3 

7018 

6192 

Cl fa -CO- Ur 

2r>oo 

.39088 


•• 

•• 

•• 

•• 

• • 


2575 1 

3882.3 

2140 

46714 

1 

1075 

1 

.59701 

7891 

12937 


ca8<‘ of ethers and al(‘oliols and might lx* 
dm* to the (*x(dta1ion of the radicals CKj and 
(H'l., res])ectively. The energy represented 
by the second maximum ap])ears not to be 
sufficient to a(f(;ount for the riiptun* of the 
doubh' bond al the carbonyl radical. The 
large* difiereiice between acetylchlori(tc* and 
trichlorac(*tyl chloride seems to exclude a 
photo-dissociation in which the bonds of the 
radical and the chloride atom are fissured 
simultaneously. Thenfon* f his energy diiler- 
cnce rf*pres<*nts probably an other excitation 
of one* of the radicals ; the experimental 
data are, howev(»r, not yet sufficit*nt to 
decide these questions. 

C. M. Phaskf.r Kao. 

K. Samukl. 

Muslim University, 

Aligarh, 

Department of Physics, 

May 8, 1935. 

' Ind. Jour. Phys., 1934, 8, 537. 

* X. phys. Chem. (B), 19.3.3, 20. 283; 1934, 25. 52. 

On the Linkage of HCl. 

With respect to the discussion' in Cunent 
iicmice on tlie continuous absorption spec- 
trum and the nature of the linkage in mole- 
cules like HCl, HI, etc., I should like to 
draw attention to the fact, that also other 


proix*rties of these molecules have* to be 
consid(*red, since the continuous absorption 
8|K*ct.ruin is by no means a- rigorously valid 
eriterion of ionic linkage*. It wdll be suffi- 
cient to mention only tw'o such properties 
lu?r<* : — 

(i) IIOl and HI an* not (‘ondiictors of 
electrieity in the* liquiel state? in the* (;omplete 
abBe*nce of wate»r. We e*an easily conceive 
that a mole*eule* (AgCI is an e*xample) possess- 
es e*ovale?nt linkage in the vapour state and 
e*Ie*ctro-vaIe»nt linkage in solution or the 
molten state. The converse behaviour, how- 
ever, would be* very diffieult to understand. 

(ii) Aee*emling to the w'ave-meehanieal 
theory of the Kaman effect, worked out by 
P1acze*k‘ eiri the* basis of the polarisability 
of the moleenle, a ine)]e*eulo with a single 
electro vale*iit bond is not able to show the 
Kaman e*iTecl. The* inole*eui1es HCl, HBr 
and HI show tlic Kaman effect not. only in 
the liquid state and e*ven in solution in some 
solvents without dipolmoment, but also in 
the vapour state. Hemce they are covalently 

; linked in the* gas(*ous state, and this agrees 
j with ■ Franck's original conclusion derived 
from their absorption spectrum. 

As to Franck’s eriterion of the ionic 
linkage, i.e*., the dissociation of the exciteel 
term into normal atoms, it has been pointed 
out by him several times” that it cannot 1)0 
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rigorously valid since we know that intersec- 
tions of the U/r curves of the electronic terms 
of a cuvalenti molecule among themselves are 
quite possible. Tf two such terms, t.c., an 
attractive and a repiilsivi^ one, originate from 
the same level of tJie scqjarated atoms, this is 
equivalent to an intersection for the purpose 
of the application of Franck's criterion, since 
it represenl-s an intersection at very large 
intemuclear distance. 

To my mind ])articularly the existence of 
tli(» Hainan effect apiiears to be decisive and 
I have therefon* t-reateil these molecules as 
covalently bound in the vapour state in my 
“Keport on Absorption Spectra and (Miemical 
Linkage” contributed to the “Symposium on 
Molce.iilar Spectra” of the Indian Academy 
in August ItKi 1, which has just been published 
and where a discussion of the experimental 
detail of absorption spectra can be found. 
There, seems to be little doubt that, tlie shift 
of the nd wave limit is due to a different 
distribution of the molecules among the 
vibrational levels of the ground term, which 
is indeed a very common phenomenon. 
Similar remarks apply to tin* molecule 
N ‘VN-O of which w'c know not only the 
Raman effect, but also the ilipolmoment, 
Kerr constant, etc. 

Department of Physics, R. Samuel. 

Muslim University, 

Aligarh, 

Maff 8, llKi5. 

' S. Dutta and H. Cliakrobarty, Cttrr. Sci, 1934. 3, 
349, 478; A. K. Diilta. /hid., 1934. 3. 477. 

2 f. /Viyy.. 1931. 70, 84; I/aiidh. d. Radi., VI. 

■* J. Franck. Nature, 1931, 127, 19; Franck and 
Kiilin, IhdI. Ac. Sci (Allahabad). 1932, 2, 223. 


On the Ratio of the Temperature Coefficients 
of Surface Tension and Thermal Expansion. 
In a letter to the Kditor of Current 
/Science (published in the Marcli 1935 issue, 
p. 118), Sibaiya shows that the observed 
constancy of the above ratio can be deduced 
from Laplace’s theory of Capillarity. It is 
interesting to note that on the experimental 
side, the constancy follows at oneo from 
the observed validity of the parachor law. 
For we have, 

Y y i • • • • (1) 

1 ^ 

whence =4 .. .. (2) 


[May 1935 

Both (1) and (2) follow from a modiflea* 
tion of Edaer’g theory of liquids which has 
recently been discussed by the author in 
a number of papers.* For on this theory 
wo have 

TT/* 

where fi is the coefficient of the attrac- 
tive force between the molecules, m is the 
force index, and a is the average diameter 
of the spherical space kept clear around a 
molecule by its thermal movements at T. 
The close-packing equation 
N rr" -= V V 2 . . 

when combined with (3) gives 
K 

y = " 

V 3 

where K is a constant, 
lienee 

1 dy 

y fi r _ V^±\ 

V dT 

(5) and (0) reduce to (1) and (2) if m is put 
equal to 11. 

As shown in Tabic IV“ tlic observed value of 
the left hand side of (2) for normal liquids is 
3 -I— 4*2 rather than 2—3 as stated by 
Willows and Jlatschek.'* The wide validity 
of the parachor law confirms the approximate 
value 4. 

T. S. Wheeler. 
Department of Chemistry, 

Royal Institute of Science, 

Bombay. 

April 2, 1935. 

> ///(/. Jour. 1*hys., 1934, 8, 530. 

- iud. Jour. Pltyjt., toe. cU., 535. 

» Surface Tension and Surface Hnenjy, 1915, p. 7. 

The ratio of the temperature coefficients 
of surface tension and density as derived 
from the parachor law is 4. Wheeler 
has shown* that the experimentally observed 
ratio for some organic liquids lies between 
3-44 and 4-16, giving for the force index rn 
a value either 9, 10 or 11. Laplace’s theory 
gives for the ratio a value equal to 2 ; and 
under special assumptions the ratio becomes 
2 (l+€). If the parachor value is to be 
accepted we have to assume that € = 1. 
Most organic liquids and liquefied gases 
give a vRlue for the ratio ranging^ between 


.. (4) 
.. (5) 

.. ( 0 ) 
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3 and 5 ; an additional list of substances 
with the calculated values of this ratio from 
tlio data given in International Critical 
Tables is given below : 


1 

1 

1 «T 

Substancii 

r lie 




a (iff 

C.C1, 

3T«2 ‘ 

C,H„0 

3-3J9 


3-360 

0,H,NO, 

3-007 


3-298 

a-C,,H,,,0 

3-2.56 

0.l(,. 

5-310 

A (liquid) 1 

1 4-236 

CI 2 (liquid) 

4-153 

1^2 (liquid) 1 

1 3-458 

O 2 (liquid) 

3-182 

Ifa (liquid) 1 

! 4-671 

Hr 

3-343 

llg 

2-290 

ir,d 

13-2 

1 I 2 O 2 1 

2-473 

Pb (liquid; 

1-0.55 

Bi (liquid) 

1-491 

Sn (liquid) 

0-325 


In the above table, there are, however, 
liquids for which the ratio is considerably 
diJTerent from the value i derived from tlie 
parachor law. The degree of approach of 
the experimental ratio to the theoretical 
value 4 for any liquid can be token as a test 
of the liquid obeying the parachor law'. 
Judged from this standpoint, liquid metals, 
(3,, Ilia, lljOa, II 2 O, llg, and Hj (liquid) do 
not appear to behave like normal liquids. 

L. SlHAlYA. 

Department of Physics, 

Central College, 

Bangalore, 

April 10, 1935. 

1 Ind. Jour. Phys., 1931, 8. 535. 

The Effect of Magnetic Field on Electrolytic 
Conductors. 

Is January 1934 I observed that the conduc- 
tivity of aqueous solutions of copper sulphate, 
potassium permanganate and others, mea- 
sured by the usual Wheatstone’s Bridge 
method using alternating current of fre- 
quency ranging from 300 to 3,000 alterna- 


tions per second, did not show any perceptible 
change even in powerful magnetic fields ; 
but when direct current was used, the electro- 
lytic current flowing through the solution 
only for less than a second (before the com- 
mencement of the evolution of gas bubbles 
at> the electrodes) as measured by a milli- 
ammeler, did show a definite de(*.rease when 
the magnetic field w'as applied at right angles 
to the lines of flow of the electric current. 

While continuing the investigation of 
this magnetic elTect with a view to find out 
the exact eaiisi* of the change in conduction, 
another interesting phenomenon was ob- 
served, viz., the deflection of streams of fine 
gas bubbles evolved during the electrolysis 
of aqueous solutions of several acids, alkalies 
and salts under the influence of a magnetic 
field. ‘ While continuing and (extending 
t.hose investigations T have obtained the 
following results : — 

(i) The deflection of streams of gas 
bubbles evolved during electrolysis or in 
chemical reactions (e.g., action of acids on 
metals like L<V, Zn, >1g, and of water on 
calcium) and also of fine streams of solutions 
of electrolytes or eolloids is obstTved only 
w'hen both the eh»(?tric and niagiietie. fields 
arc acting simultaneously and not separately. 

(ii) The same stream of gas bubbles or of 
electrolytic solution is deflected in opposite 
directions when brought near thc^ cathode 
and then near the anode. 

(iii) The deflection does not depend upon 
the chemical nature of the gas forming the 
bubbles or on the nature of the. charged 
ions contained in those gas bubbles or on the 
charge at the interface between tlie gas 
bubbles aiul the solution, but it depends on 
tin* direction of flow of the current through 
the electrolyte and the dirc*ction of tlie 
magnetic field. 

(iv) The streams of gas bubbles, etc., are 
mechanically ch»flected by the conducting 
electrolytic solution, which suffers deflection 
in opposite directions near the anode and the 
cathode, when placed in the magnetic field. 
In fact, this deflection of the solution near 
the electrodes can be rendered visible! by 
suspending in it fine particles w^hich show 
a rotatory motion in a clockwise and anti- 
clockwise directions near the tw'o electrodes, 
when the solution is electrolysed in a magne- 
tic field. 

The last observation explains the results 
obtained by Dr. D. ITider^ and also the 
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phenomenon deRerib(?(l above, viz,, the de- 
crease in (dectrolytic conduction in magnetic 
fields. 

A detailed a(*eount of this investij^ation 
will bo publislu^d shortly. 

K. KUIRUNAMUllTI. 

CheniistTy Departiiu^nt, 

College of Sciimce, 

2iagpur, C.P., 

April 29, 19:i5. 


' Curr. Sci., 1934, 2, 387. 
2 Praktihfu 1931. 6. 130. 


Vaslcin. 


In continuation of our note on the above 
snbjcH't ])iiblislied in Cnrrenl Scirnce^ we 
wish to state that th<‘ picronolate of the 
reduction product of the base 11 mentioned 
in that paper, has been found to be identical 
with the picronolate of reduced vasicin. 
Therefore the structure of vasicin is linear 
and is probably I 




\/\/N 

CTI, 


|(TIOTI 

CI!m 


We had started on the synthesis of I by 
preparing y o-nitro-benzyl amino-a-liydroxy 
butyric acid with the object of closing up the 
quinazolinc ring by re^luction with zinc dust 
and acetic aciel after laedaniisation but we 
were surprised to find that. S])atli, KulTuer 
and IMatzer- have just elTect«*d a1nio,st an 
identical syntlicsis. in view of tlic position 
stated by us in Cinrent Science ■' w'c tliouglit 
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that we shall be. allowed to complete our 
work but obviously it is not to be. 

K. S. Nabang. 

J. N. Hay. 

University Chemical Laboratories, 

University of the Punjab, 

Lahore, 

April 29, 1935. 

1 Vol. 3. 3S2-3S3. 

Her., 1935, 68. 700. 

•* /.fif. cii. 

2:4: S-Trimethoxy-l-allyl-benzene. 
Asarone (allyl). 

Olefinic phenols and tlieir etlurs are among 
the commonly occurring and important 
C 4 )m pounds in the vegetable kingdom. Though 
asaron(>i (2:4:5 trimethoxy-l-propenyl- 
benzene) lias becui known since i<S90, its allyl 
isomer has not been known, attempts at its 
syntliesis having proved unsuccessful. Tt 
is the only allyl isomer among the naturally 
occurring olefinic phenolic idhers that is un- 
known. Recently Kclkar and H. S. Hao’ 
during an examination of calamus roots 
found that the volatile oil contained 82 per 
cent, of a bo<ly closely allied to asarone, 
further ])urilication leading to samples with 
85 pm* cent. Tin? latter could not be induc(*d 
to solidify, thus showing that, it was dilTerent 
from asarone wiiicli melts at* But 

as it had not been obtained chemically 
])uro no dc‘finite conclusion could be reached. 

Asarone (allyl) has iniw been obtained 
pure by treatment with selenious acid whicdi 
holds ba(*k the iinpuriti(*s and final dist illa- 
tion i}\vv sodium. It. is converted quantita- 
tively into asarone (propenyl, m.p. ()7“U.) 
by lusion with caustic potash, like other ally! 
phenolic ethers. The ])ropertics of asarone 
(propenyl and allyl) arc as follows : — 


Asarone (allyl) 

M.p. 

B. P. 

d 


(«,),. 

(from Calamus oil) 

liquid 

283/085 

nun. 

1-078 (d/“) 

1-5578 

62-2 

Asarone (propenyl) 

67“ -C 

290/760 

nim. 

1-165 (d/“) 

1-5613 

62-7 


Its physical and chemical properties wdiich wall be described elsewhere are in 
agreement with its being an allyl isoiiu*r of asarone. 

Indian Institute of Science, Sahjiva IIao. 

Bangalore, 

May 1935. Stjbbamanian. 

A Jour, hid, lust, Sci., 1934, 17 A, 29. 
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Vitamin C Content cf Some Indian Plant 
Materials. 

In tho course of a sc^arcli for a suitable raw 
material for the preparation of ascorbic acid 
for the study of its action o;i cjitheptic 
proteases, we have examined a large number 
of indigenous fruits and vegetables for tludr 
content of this vitamin, using Tillmans' 
method of titration against 2 : <i dichlnro- 
phcnoMndoi)lienol as modiiu^d by i Farris^ 
and by Emmericj and Eekelen.- 8onu? of 
the rc^sults are givtm in the following table ; 
parallel titrations against iodin(^ are also 
included, the reducing po^er being expressed 
as ascorbic acid. 


The experimental findings not only show 
the existence of strikingly rich sources of 
vitsimin C among materials hitherto not 
examined, but also throw inten^sting light 
on the variations in the conditions in which 
it exists in plants. Tims the four materials, 
Xos. 2 — 5, in the tabic below give ext.racts 
which undergo oxidation very readily as do 
solutions of pure asi^orbic acid. This 
tendency to rapid oxidation runs parallel 
with thc» absence of any considerable, amount 
of other rediicring material in the extracts, 
as shown both by tlu^ proximity of the 
valiums obtained by titration against the indi- 
cator and against iodine, as well as by the 
small fall in tlu'se titrc?s after nnu’ciiry 


Tahij*: F. 



mg. of ascorbic acid per gin. of fresh maleriul 

Material 

Initial Value 

Value after ineiciiry 
treatment 


Indicator 

Iodine 

Indicator ^ 

Iodine 

1 The liiclisin f;oo.seberry — /^hyllanthus cmhlica l.inn. .. 

2 nrumstick — Lamk. i.eaf 

4*13 

.. 

3-03 


2-lH 

2-24 

1-92 

1*99 

3 ,, 1, I'wl . • • • 

i.»i 

2-10 

1-91 

2-10 

4 Scshinio ran tii flora, tad 

1*84 

2-02 

1-04 

l-BS 

6 Chilli — (Japsiaim fntiUsceits, l/inn. (Jreeii 

1*0 

1*44 

Nu precipitate with 

„ „ Kip«! .. 

1-07 

2-17 

menairy 

6 (’ashew apple— .-///titw//////// l.inn. Juice 
(niK per ml.) 

2-03 

2-80 

1-7 

2-05 

7 C^u.stanl apple — Anona sqmmosa^Wvm, 

1 -Oil 

•• 

•• 

• ■ 

8 Zhyphns injithi ]\i»* 

0-84 

0-70 

- • 

• • 

0 Orange (Sathukndi) 

0-03 


•• 


treatment of the extracts. Cashew apple | 
and Indian gooseberry, on the other hand, 
give extracts of considerable stability, the 
latter in xmTticnlar retaining its litre nndimi- 
nisliod even after a wT(‘k s standing. In 
these niatcTials the ditFerence ladween iodine 
and indicator titres are. appn*eiable, and 
treatment with iin»re.iiry causes the removal 
of a large amount of reducing material. 
After precipitation wdth mercury the extracts 
become readily auto-oxidisable, so that 
it w^ould seem that originally t-hey contained 
a substance* or substances protecting ascorbic 
acid from oxidation and i)recipitablc by 
mercury, salts. Ft was further observed that 
lead acetate and triehloro-acetic acid were 
also capable of removing the natural anti- 
oxidant present in these juices. The nature 
of these protcetivc (and perhaps interfering) 
siibstances is still under investigation but 
it was thought advisable to publish this 
short account of the findings already made, 


especially in vicAV of the armounccunent by 
Mawson ‘ of the protective action of animal- 
tissue extracts on ascorbic acfid. 

Another point to which atf.ention may be 
drawn is that tlie ascorbic acid content of 
chilli, as well as of other fruits tried, attained 
a inaximiiiii at a ci^rtain stage of ripeness, 
the value being lower both in the unripe as 
well as in the over-ripe fruits. 

M. Damouauan. 

M. ►SlllNIVASAN. 

University Biochemical Tjaboratory, 

Madras, 

May 10, 1935. 

' Harris and Ray, Biochem. J., 1933, 27 , 303; 
Birch, Harris and Ray, ibid,, 590. 

2 Knimcric and Eckclen, Biochem, 19.14, 28, 1158. 
2 Mawson, Biochem. J., 1935, 29, 569. 
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The Electrical Transference of Vitamin in 
Aqueous Solution. 

Wr reported* in 1931 that vitamin B, in a 
concentrate, prepared from yeast, migrated 
to the cathode at pK 8-5 in an electric field. 
This constituted at that time the only 
direct evidence for the basic nafnre of the 
vitamin, which was supported by a mass of 
indirect evidence. This apjjears to lie now 
further corroborated by chcMiiical studies of 
what appears to be the pure, vitamin'^ 

Recently, liowever, Si^ankaran and Dc*” have 
called into ciuestion our evidence* rej^aiding 
the electrical transfcwncc* of vitamin B^. 
They state that the vitamin has an iso-cdeetric 
point at about p\l 3 *0. Althouj^h this was 
considercMl highly improbable for a variety 
of reasons, we have re-investigated this 
question by subj(?cting a v<‘ry concentrated 
])reparation of the vitamin, obtained by the 
fracftionation of an extract of rice-polishings to 
electrophoresis at pH 8-2, esseiiiially accord- 
ing to the method of Sankaran and !)(*, and 
liave corroborated our earlier observation 
made at pJI 8-5. The vitamin migrated to 
tlie cathode as tested biologically with rats. 
The solution in t he anode compartment was 
completely inactive. 

The erroneous conclusions of Hankaran and 
Be arc perhaps to be ascribed either (1) to 
their using a suspension of the international 
standard — a crude “acid clay*’ adsorbate — 
for electrophoresis, or (2) to their relying 
on the measurement of extinction coefricient.s 
for the assay of the vitamin, without clieckiiig 
their results by any of the standard biological 
methods. 

B. JN. Ghosh. 

B. r. Gi;ha. 

University College of Science, 

Calcutta, 

and 

Biochemical Laboratory, 

Bengal Chemical and Pliarmaeeutical 
Works, Ltd., Calcutta, 

May 1, 19.35. 

* Birch and.Guha, Biochenu 1931, ;15, 1391. 

“ Wiiidaus, Tschesche and Grewe, Z. physiol. Chciit., 
1934, 204, 123. 

3 Saiikaran and Dc, hid. J. Med. Res., 1934, 22, 215, 
233. 

Observations on the Recent Frost Damages. 
Gold waves have beconn* rather of regular 
occurrence since 1929, and this year (1935) 


the almost total loss of a promising harvest, 
has attracted keen attention from scientific 
standpoint. 

Full meteorological data liave been kept 
up at the station since June 1932. Table I 
shows the occurrence of two mild cold waves 
during the first season. 


Table I. 


Days 

Max. 

(F.) 

Min. 

(F.) 

.Soil tempera- 
ture at 1' 
depth (F.) 

19.32 December 2.3 .. 

70“ 

43“ 

76“ 

1033 January 22 

86“ 

, 410 

74® 

23 

80“ 

i 42“ 

74® 

26 

76“ 

1 42“ 

1 75® 

27 .. 

78“ 

: 43“ 

1 74® 

29 

76“ 

1 41“ 

! 7.3® 

1 


hYost for the subsequent years — 1934 and 
19.3.5 — ^bc^came comparatively very sc*vere 
and occurred during the same period, viz.^ 
J3th to 21st January. Tlic data for these 
years are graphically represented in Kig. 1. 

Obs(‘rvations on 1 he damage done to plants 
were made almost immediately after each 
spell. I'hus, in addition to cotton and 
tobacco in 193.3, potatoes, cabbage, castor 
and papayas also suffered to a certain 
extent in 19.34. The intensive study of tliis 
year has yi(dded more exact data n^garding 
the damage. Thus, (Cotton {Gossypinm h(r 
bacemn and varieties), yicoiiana tabacum 
(varieties), Cajanus indums and Boya Beans 
(Glycine hinpida) were totally destroyed. 
Others like Cnnsimm fniteftvem (varieties), 
Ricinus communis (smaller variet ies), Rolanum 
melongcna, Solamtm ttiberosum, Lycopersicum 
esculentum suffered from 95 to 90 per cent. 
The rest Saevharum officinarum, Brassica 
olcracea, Cuminum cymmum were affected 
to varying extents from 45 to 10 per cent. 
Amongst the few crops that escaped any 
injury may be mentioned AUium Gepa, Gicir 
arietinumy Linum umtaiissimum, Triticum sati- 
vum, Medicugo sativa and Fwniculum valgare. 

Amongst the orchard and garden plants 
that have been affected are Ficus carica 
(100 per cent.), Carica papaya (90 per cent.), 
Mangifera indica (10 per cent.), Anacardium 
occideniale (50 per cent.), Musa paradisiaca 
(90 per cent.), Eranihenum bicoler (100 per 
cent.), Jasmimm Sanibac (90 per cent.), 
Jasminum arborescens (90 per cent.), Taber- 
ntjemontana caronaria (45 per cent.), Rosa sps. 
(10 i>er cent.) and Miehaelia champak (10 per 
cent.). 
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Soil 


tmm^o'- 


Min. ' 
inmp. 


Days. 


From amongst the woods CroMana retma^ 
Mallugo hhia, Ocimum rminm, Vioca anrir 
culata and Trivhodemna zeylanicum sufforod 
total destruction while the loss to Celosja 
argentmj Leucm aspcra, CoHsia occuhnUdiH, 
Bergia odorata, CypmiE rotundns and Phyl 
lanthus Niruri ranj'od from 10 to 00 per 
cent. 

It may be noted that llu? soil temperatures 
up to 1 foot or below never m*n\, below 
70° F. and injury had been mostly to the 
aerial parts of the plants. All the ])lants 
sprout fresh after the regain of the normal 

The Roots of Psaroniusj Intra-Cortical or 
Extra-Cortical ? — A Discussion. 

In a preliminary note with the above title 
communicated last November to the Indian 
Science Congress and read before the recent 

5 


temperature but without any economical 
advantage. 

F. R. Rnarucha. 
V. N. Ltkhite. 
n. F. Patkl. 

(1. If. Desai. 
Riological Laboratories, 

Sayaji Jubilee Science Institute, 
and 

Research Laboratory, 

Agricultural Experimental Station, 

Baroda, 

February 13, 1935. 

Calcutta session (January 1935)*, I wrote as 
follows : 

iho rooi-rogion of Paaronius generally two 
xonea can be di^tinguisheii : an inner zone of 
relatively small roots which are very crowded And 
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fionactiinoa flattuncd ia cotLScqucnce, with a * pack- 
ing ’ ot tliin-walled fllamenbous colls ; and an 
outer zuDQ of larger, obviously extra-cortical, free 
roots, which arc not distorteii by mutual pressure* 
The inner roots were formerly regarded as intra- 
cnrtical, but since JU02, after Parmer and IJill 
(see discussion in Scott, Fossil lioLtny, Itl'iO, 1, 
27L-275), the view has gained ground that they 
are also extra-cortical, tlie filamentous tissue 
being rcganled as the compacted hairs derivcHl 
from the roots themselves. This view was con- 
firmed by Solnis ” [and, L may add, 

accepted by the late D.*. D. IT. 8cutt]. 

'* After an examination of some material from 
Chemnitz*'* the writer has been led to believe 
that the intra-cortical view was after all the 
correct one, and that Stenzers interpretation best 
meets the observed facts. Along the outer border 
of the inner zone the writer finds many places 
where there is an unmistakable compact periderm- 
like tissue, in places a dozen colls deep, with the 
cells serially arranged [sec Figs. 1, 2], Tills 
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view that * the embedding tissue is a secondary 
zone, developed pari passu with the growth of the 
roots after the leaves had fallen ' (Scott, p. 217). ** 

The object of the present communication 
is to bring forward some further facts in 
support of stenzers view. I confess that 
although Stenzers interpretation probably 
offers the best available solution of the 
problem, even this at first seemed to me 
rather far-fetched. I knew of no other 
plant, living or extinct, which showed the 
unusual mode of growth visualised by 
Stenzel; and although 1 have had tho^main 
facts before mo for over three years, 1 dfd 
not feel quite convinced. 

However, as stated, my preliminary note 
was communicated in 'November, and I was 
hoping shortly to write a fully illustrated 



Fig. 1. 

iA “J®*®** (diagrammatic) of croas-section of Psaronius ap., showing the position of the periderm 

(dotted line). Among the extra-cortical roots (outer zone) are several epiphytic stems and roots of 
ropierts scandens and 1 ubtcaults Bcrlhieri. Nat. aize. 


* periderm ’ is not in a continuous band all round 
but this seems to be due to the fact that here and 
there the inner roots are bursting out through it 
so as to become free. ” 

The absence of leaf traces among the roots 
cannot be questioned but is explicable on Stengers 


description of the facts, for whatever they 
might be worth, when indirect support for 
Stenzel’B view came in from an entirely 
unexpected source, namely, a living member 
of the LiliaoesB, Asphoielus ienuifoliu 9 . 
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SUPPLEMENT TO "CURRENT SCIENCE” 


Energy and Economics. 

By (]illM»rt. J. Vowlor, n.sr., F.r.c., F.R.san.T. 


A t tlio rlose of a lively diseiiflflion on 
what has now come to be known as tlio 
“new eeononiiea”, wliieJi was reported at 
length in the Madras Mail of neeeinber lOtli, 
1932^ the following question was asked — 
“How can a thing the supply of which is 
infinite have any eeonoinie value at allf 
And, liow can anything wliich has no econo- 
mic value be used as a standard of value f *’ 
The reply W'as a further qm^stion — “You 
see that ray of sunsliiiie. ^Vhat is its value ? “ 
Rei)ly — “1 do not know” (Laughter). 
Counter reply, “Xor do 1“ (roars of laughter). 
‘‘But that does not make it valueless!” 
(Renewed laughter). 

'Phis entertaining (‘jiisode awakened nu- 
merous “penst‘es dVscalier” in the mind of 
the present writer, and some of them, after 
the passages of two years, and careful watch 
iiig of the Intervening trend of things, iind 
expression in the pn^sent article. 

In the first place one ray of sunlight, fall- 
ing upon a photo elecdric c<‘ll could cause a 
[low of current wliicli could operate danger- 
ously or usefully according to the character 
of the mind by which it was controlled. Thus 
the energy from the far star which was made 
to set in motion the mechanism wliich 
opened the t^hicago Exhibition, might 
equally have been the means of firing a 
mine. In either ease the amount of energy 
expended is perfectly measurable. 

Of greater fumlameiital importance is tlie 
fact that such a ray of sunlight falling uimn 
a green plant cell liberates biotic energy, and 
the plant grows. Tt is estimated that with 
the assistance? of solar eiiiTgy plants convert 
per year (K) billion kilograms of carbon 
dioxide into useful organic substances. Even 
so only one ten thousandth part of the total 
solar energy received on the* surface of the 
earth is thus utilized. Moreover this enor- 
mous photosynthetic activity is capable of 
being doubled if caused to act iuterinittently 
with a Bulllciently rapid alternation of light 
and dark periods. 

It must be remembered further that it is 
solar energy which lifts the water of the seas 
and brings it down as rain, which by the 
labour of man^ itself derived from the energy 


of sun-raised food, can be stored and used to 
give life to the growing crop, and to turn 
the turbines through which the. solar energy 
reapiiears as nuu*hanic?al and electrical power. 

.\lthough therefore the sup|)ly of solar 
energy is virtually infinite, its value cannot 
be d(*nied. 

It has been calculated indcH'd, on the basis 
of figures given by Sir flames Jeans, con- 
4•-eming the iveight and value of photons^ that 
we arc actually receiving £50,000,000,000,000 
w’orth of sunlight a day. The? earth takes 
delivery from the sun of about 100 tons of 
sunlight a day and a ])ound of sunlight if 
suppruHl through a mtder in the manner of 
electrical eniTgy would cost £190,000,000. 
The only manner of utilizing the sun’s rays 
directly so far has been in the form of heat, 
and great improvcMucnts have recently been 
made in sunshine boilers and furnaces. The 
schemes which have been undertaken with 
the object of using th<‘ heat of the surface 
water of tropical sc^as by heat exchange 
with the cooler water of tlu? depths, have not 
so far b(‘en reported as successful, owing 
to some unfon^seen mechanical difilculties, 
but such a proc'ess is not inherently im- 
practicable and ultimately may lead to a 
furtluT increase of tlie enormous store of 
energy available tn the modern world. 

That, energy can be used as a measure of 
value, is clear from the fact, that the kilowatt 
hour, tJie unit of electrical energy, has been 
used succ(*ssfully by The Victoria Falls and 
Transvaal Power Company as the unit of 
their accountancy for nearly a quarter of 
a century. 

There would seem to be, as often happens 
in discussion of economic questions, some 
confusion of terms in the question referred 
to at the outset of this article. When the 
questioner asked whether anything, the 
supply of wiiieh was infinite, could have 
any economic value rJ all, what may have 
been in his mind w’as not value but profit^ 
which is quite a different thing. 

On the occasion of tlie miracle of the 
loaves and fishes, when it is recorded that 
all had enough and to spare, since several 
baskets of fragments were collected after 
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the repast, there was value there for every 
hungry moutli, but the only way in which 
there could be any individual profit would 
have been if certain “rugged individualists” 
had rushed tlie camp and held up supplies 
until they had obtained their price. 

Objection may also be taken to the term 
standard of value. Value lluctuates with 
circumstance and desire. Jewels once liighly 
prized become unfashionable, and the prie-e 
sinks to a small percentage of the original, 
though the jewels are unchanged. A per- 
fume onc(‘ plentiful becomes, through some 
change in natural conditions, very scarce, 
and consequently increasingly valuable. 
Such fluctuations can however be met with- 
out dislocation of the economic system if 
the token or basis of value remains unchangcMl. 
If how^ever the buyer, e.g., of tlie depreciated 
jewellery undertakes to buy it for so many 
rupees and llie seller sends a bill in which the 
rupees ilgure as ])ounds tliere can be no 
reasonable business. Or if goods are in- 
voiced by the Bombay Msiuiid (28 lbs.) and 
paid for as so many Bengal Maunds (74 lbs.) 
there must be trouble. 

A fixed basis of a-ccountaney is therefore 
necessary and this cannot be found in a 
commodity the value and quantity of which 
is .constantly varying. It is as if travellers 
having made arrangements for their journey 
on the basis of the fares given in the com- 
pany's timetable's, were to And either that 
there were no tickets to be had, or that the 
price had greatly increased, owdng to t.he 
scarcity of the paper of which the tickets 
were mad(', though all the time the train 
was awaiting tlicun with plenty of accommo- 
dation. 

8uch a procedure would be equivalent to 
cornering theatre tickets while the house 
was only half full and there was a long 
waiting queue outside. This operation is 
said to be a criminal oifenco in Mexico. 

The confusion therefore in the discussion 
with which this aiiiclc opens is between 
money and wealthy and also betw'een value 
and profit. 

The connotations of these words like many 
other words concerned with fundamental 
conceptions, have vari(!d through the ages 
according to the level of perception reached 
by the thinkers of the time. 

According to Prescott (Histmy of (he 
Conquest of Peru), the ancient Incas would 
have seem^ to have reached a higher Icfvel 
of understanding than their Spanish con- 
querors. In the first place they realized the 
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fundamental importance of agriculture. 
Every man, except the privileged classes,- 
was required to assist in the cultivation of 
the land. The Inca himself did not disdain 
to set the example. On one of the great 
annual festivals he proceeded to the en- 
virons of Cuzco, attended by his court, and 
in the presence of all the people turned up 
the earth with a golden plough, thus conse- 
emting the occupation of the husbandman 
as one worthy to be followed by the Children . 
of the ^nii. One cannot help but be re- 
minded of T1 Duco, who in similar, but- 
more homely and democratic manner, has 
encouraged the Italian cultivators. 

Gold in the Inca economy was valued for 
its beauty, it was not used as money but w'as 
lavishly employed to decorate the Temple 
of the Sun, and marvellous workmanship 
was displayed in these adornments. This 
workmanship was lost upon the. Spanish 
conquerors who caused the Indian gold- 
smiths to melt down the work of their own 
hands into bars of gold. At the sack of 
Cuzco, Prescott writes: “Kvery article rose 
in value as gold and silver the representa- 
tives of all declined. Gold and silver in 
short seemed to be the only things in Cuzco 
that were not w^ealth.” 

Tnis vandalism has alas not been confined 
to the Spanish conquerors. In the exceed- 
ingly interesting Supplement on Gold pub- 
lished by the Times in June lOJ.'l, it is stated 
that the exquisite work of early goldsmiths 
is now very rare, owing to the majority of 
the piece's having been melted down for 
bullion by vaiious warring armies. Possi- 
bly some of these ravages may have been 
present in the mind of Milton in his descrip< 
tion of Mainnion. 

** Mantmoa. the loost orcctfMl Spirit that fell 
From hcav’n, for ov’niri licav'ii his looks and 
thoughts 

Were always downward bent, adinirinf? more 
Tlie riches of Ileav’n’s pavement, trod’n Gold, 
Than aiip;lit divine or holy else enjoy'd 
Tn vision beatific. " ' . . 

The words of Preseott concerning the 
Spaniards in this connection, are also worthy 
to be quoted*: “The wealth thus suddenly 
acquired, by diverting them from the slow 
blit surer and more permanent sources of 
national prosperity, has in the end glided 
from their grasp, and left them among the 
poorest of the nations of Christendom.” .* 
There would seem to be an analogy 
between the ideas of wealth entertained 
before the days of Adam Smith, and the 
ruling notions of the scientific world before 
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the time of Dalton and Joule. To consider 
wealth as gold, resembles the thought of 
heat as coZonc, a definite substance. The 
present writer derived his early ideas of 
energy from Tyndalls classic volume “Heat 
a Mode of Motion**, a title which indicated 

. that' sucli a conception of heat was still by 
no means universal. Tt is little more than 
a century ago that terms sucli as pldoghton 
mA 'ealork were current in scientific litem- 
tnre. They belong to th<‘ same static sense 
of things as is expressed in the “wages 
fund*’ theory of Bentham and others, so 
caustically criticised by Karl Marx. Marx 
himself however apiiears to argue that the 
“Value” of commodities dejiends exclusively 
upon the amount of labour involved in their 
production, and he goes on to contend that 
the labourer produces more t han is necessary 
for his subsistence, and t.hat the rest of his 
product passes to the capitalist, who has 
bought his labour power for a subsistence 
wage. This is his main charge against the 
capitalist, system, that wliile it encourages 
production, the profit of t he production goes 
to the capitalist and not to the workmen. 
Unfortunately economic history has largely 
confirmed the conclusion of Marx. The 
proof of this is a simple matter of statistics. 
Thus in the 1911 edition of CliioxKa Money’s 
“Riches and Poverty”, the following data 
arc given : Taking figures for 1900 as 100, 
by 1908 Avages have only risen to 101 nominal, 
an actual drop in real value, wrhereas profits 
have gone u]i to 112J. Retw'ecn 1898 and 
1908 nominal wages increased by 12 per 
cent, and profits by only i per cent, short 
of 80 per cent, whicli means that tin* capitalist 
has managed to get approximately two and a 
half times the nominal increase of tlie work- 
man’s takings, and in real values to get all, 
or more than all, of w^hatever increase may 
have been harvested. 

It is over Marx’s iiroposed remedy, namely, 
the Dictatorship of tlic Prohdariat, or of 
the w'orking classes, that there is room for 
serious discussion. After all, it is President 
Roosevelt who says, “I do not believe that 
in the name of that sacred word, indivi- 
dualism, a few powerful interests should be 
permitted to make industrial cannon-fodder 
of the lives of half the population of the 
United States.” 

• Henry George looked upon land as a funda- 
mental factor of ■ production and bedieved 
that if the possession and control of land 
could bo in tho hands of the people, Le,, 
the State, it would be the cure for economic 
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troubles. Without “a man to till tlie 
ground,” land in itself has, however, little 
value as wealth. Marx’s workmen without 
the assistance of th«? machine, itself driven 
by solar energy, either conserved in coal, or 
collected in the turbine, can accomplish 
little, hut on the other hand, energy, without 
direction by intelligence, is a blind force. 

It has been said that if only one sentence 
remained of his WTif.ings still Riiskin must 
be recorded as a prophet : the sentence is : 

There is no Wealth hut Life, 

Through the intelligence exercised by man 
the infinite stores of energy can be utilized 
to attain almost any possible development. 
This is the world to wiiieli we arc rapidly 
approaching and it is surely for the scienti- 
fically minded to take their, share in t'liinking 
out the implications of this now order of 
things, lest iinperfeet knowled.ge, spresuling 
dow'n to the ])roletariat of Marx, should 
prematurely liglit tlie fires of desperation, 
and the power, wliieh might result in a full 
and hap|)y life for all, should be short cir- 
cuited into a useless contlagnition. 

It is of value therefor** to consider how the 
coming civilization of plenty will deal with 
economic, mc^thods which are accepted in 
an ag<* of sc-arcify, how the concepts of a 
static world innst be modilictl to meet the 
problems of an css(*ntially kinetic civilization. 

It is unfortunate that tlic scientifically 
minded arc generally so busy with their ow'n 
atTairs that they have no iinu* carefully to 
consider matters of possibly Avider human 
interest, while those* who really do control 
finance and politics, which din^cdly aiTcct the 
life of the ordinary citizen, arc? themselves 
largcdy “flat earth philusopliers ”, and have 
little conception of the real forces at work 
in the* real world. 

It may be* hope;!! that the efforts of the 
British JSeicMAce Guild and the Barliamcntary 
Seiemee Commit tc'o under the guidance of 
Sir Albert How’ard may be the means of 
bringing some? light into this political and 
financial darkness. 

In the remainder of this article an attempt 
wdll be made to visualize the implications of 
the concept of energy as applied to the pre- 
sent social economy. 

it will be necessary to consider its effect 
upon present ideas of Oupftaf, of Interest and 
of Currency and afterwards, to determine 
how far mmkind is ready to accept such a 
new point of view. Finally reference will 
be made to a suggested experimental method 
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for trying out these new conceiitions* before 
the possible advent of a general revolution. 

Capital. 

Capital is obviously stored energy. The 
new born child at its mother’s breast exer- 
cises energy in securing its nutriment, and 
immediately has added to its wealth, vis., 
its expectation of life. As time goes on its 
stored energy increases, until on reaching 
maturity it represents a serious asset to the 
community. It has been ealeiilated that the 
worth of an American boy increase's from 
9333 dollars at birth to 28,051 at the age of 
18. The value of an Indian cooly or even 
of an Indian stiuhuit may not be as much 
as that but it must be considerable. What 
would be said of anyone* who took bullion 
worth half a lakh of rupees and dropped it 
in the sea ! Tliere might be diving opera- 
tions to recover it. But apparently little 
is thought of wasting millions of lives. 
Human sacrilicc to tlie “Great God Waste” 
would appear still to be practised. 

In the days of slavery owners wen*, not 
so careless. Klavoi at least w'ere as well 
housed and fed by most of their masters 
as were horses and cattle. 8o much was 
this the case that in a circular sent out to 
the American banks in 1802 during the 
Civil War it was stated that “slavery is but 
the ow'iiing of labour and carries with it the 
care of the. laboiinTs, while the European 

plan is that capital shall cont rol labour 

by controlling wages.” 

Actually as Henry George pointed out: 
“It is from the produce of labour, not from 
the advances of capital that wages come.” 

It is evident that tlie Labouri*r brings to 
his work his accumulated capital, i.c., him- 
self. The moment lie drives his pick into 
the ground he has done dw x dt of work 
and the sum of tliese units, or “quanta” 
of productive, labour increases bis capital by 
the value of such labour. Strictly he does 
not need money. He should require only 
' to present a work eertilicate to receive the 
goods which he needs, to tin* equivalent 
' value. 

Actually in the Indian countryside labour 
is largely paid in this way. A well-known 
Director of Agriculture once stated to the 
present writer, that after tw'enty-live years 
experience of Indian agriculture, he could 
not yet state the cost of ploughing an acre 
of land. Labour then is (*apital and every 
man represents so much capital value. This 
js well understood in ]Scpal, where, accord- 
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ing to report, careful record is kept of every 
individual horn, each of whom is regarded 
as a potential asset. This brings to mind 
the famous statement in the “Protocols of 
the Learned Elders of Zion,”* 

“You aro awaro that the gold standard has 
been the ruin of the States which adopted it, for 
it has nob been able to satisfy the dfinnuds for 
money, tiio tnoro 'so tliat wo linve i-ernoved 
gold from circulation as far as possible. With 
us the standard- tlmt must be introduced is tlie 
cost of workinu: man power, whether it be reckoued 
in paper or in wood. We shall make the issue of 
money in accordance with the normal require- 
ments of oacli subject adding in the quantity with 
«‘very birth and subtract ing with every death. ** 

Human beings then constitute a large por- 
tion of the capital of the State, perhaps 
indeed the only real capital, since without 
inhabitants there is no real wealth. 

Given human inhabitants capital at once 
increases, and c*nurmoiiBly so with inereaso 
of intelligence. A Luther Burbank ri'quires 
a niueh smaller area of land for comfortable 
subsistence than a simple ryot. Intelligence 
therefore is valuable eapital, but its exercise 
depends under present lifi* conditions on 
adequate food supply. Here counts in 
the int(*r-|)iay of sun and labour and life. 
Again gold, or money basiMl on gold, has little 
real eoimection witli the matter. 

h'rom intelligence arises the machine and 
the applieation of poirer, and again pot(*n1.ial 
capital is iiulelinitely increased. Ultimately 
all this capital comes as we have seen from 
the sun, and tlio life force in the growing 
plant. Gold and speculation would setmi to 
have little tf> do with the aeeuinulation of 
real capital. Speculation without, industry 
adds nothing to real wealth, it merely trans- 
fers existing wealth from oru* plaeci to another. 

Modern seienei*, then, tak(*s us a step be- 
yond Adam Siiiitli or Henry George, and 
re zeals (capital as being ultimately neither 
labour nor land but Energy. 

Akin to capital is credit. The basis of 
credit will vary according to our concept of 
capital. Tliis again varies as has been said, 
according to the level of perception reached 
at a given time and place. From a recent 
conversation witli an experienced Scotch' 
banker during a train journey, it would 

* In this connection it may be stated that it is of 
small moment wliether the ''Protocols” are a real 
document or a forgery. Men are ultimately moved by 
ideas rather than by persons. The ideas there ex- 
pressed arc evidently held by certain people in the 
world and the results are apparent in the recent 
international situation in regard to gold. By “going 
off gold” England escaped the threatened disaster. 
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*Beem that, as in the case of the Incas and 
.the Spaniards, the perception level has 
tended to be lower in recent years than in 
more primitive times. In his early days, 
this informant related, in the little Scotch 
hank in which he served, the only securities 
or valuables committed to the bank s care 
were such items as old Mr. Maepherson's will 
or Mrs. Mackay’s jewels. Now the safe is 
filled to burstinf' with “ collateral” in the 
shape of bonds and shares of various descrip 
tions. In the old days personal character 
was the chief basis of credit, tlie belief 
in the honest activity of the individual. 

Similarly in China. The simple ‘*can do” 
of the (Chinese merchant was at one time 
sufficient security without witness. A new 
comer, a young ' branch manager, lost a 
valuable client, and nearly his own job, 
through asking for signature and witness 
from a merchant of the old school who had 
come to make a deal for '"luck” with the 
new incumbent. 

Nowadays a signature and two witnesses 
arc necessary. 

Banking as another bank manager once 
remarked is noW little more than pawn- 
broking — “Oif me ze votch and I gif you 
m money.” 

A constant problem to many is why banks 
flourish and men decay. As a character in 
a recent novel by J. B. Priestley exclaims - 
“Let’s have some marble engineering works 
and gold-plated shipyards. And we’ll have 
a dole for bankers, and see if we can’t give 
’em a bit more than they give us.” 

The coal mines and factoric^s of Stinnes 
and Kreuger still function usefully, though 
the millions of their speculative gains have 
vanished. Stinnes, however, vras a true 
internationalist, lie believed tliat minerals, 
wherever taken from tlie earth, should be 
taxed for the benefit of the world, his idea 
being to hand over these funds to the League 
of Nations, or other international body for 
■ distribution to those countries requiring 
development. By such means also a glut 
of foodstuffs or other commodities in one 
' part of the world and scarcity in another 
could bo rectified. He mentioned, as an 
example, that a tax of one dollar per ton 
on all tlie coal of the world would furnish 
a fund of 1,000,000,000. 

Coal is itself stored solar energy. Other 
minerals are won by expenditure of labour, 
dependent as has been said on sun-raised 
food. 


Eeference has already been made to the 
stored solar energy of impounding reservoirs 
and growing crops. 

Capital then is energy, credit is honenty. 
Interest. 

It is becoming increasingly realised that 
religion reaches by intuition to facts and 
principles which are afterwards verified by 
the intellect. Such intuition indeed is not 
confined to what is commonly thought of 
as religious perception. Chemists will re- 
collect the story of the discovery of the law' 
of the linking of atoms, how Kckiile, medi- 
tating in a half dream consciousness, saw 
in his mind’s eye the dancing atoms which 
suddenly seemed to link up, some in chains 
and some in rings, and how' he spent the 
rest of the night working out the results of 
this vision. Later, when he was describing 
the experience in his address at a celebra- 
tion hold in his honour, he said in effect, 
“Let us learn to dream, but let us verify 
our dreams by our waking thoughts.” 

The question of the payment of interest 
on monetary loans has been the subject 
of pronouncement by the leaders of religion 
in the past, as it has again come into the 
foreground of religious discussion in the 
present. 

The. subject frequently recurs in the 
writings of the Pathers of the early Christian 
Church. They in fact seem to have depre- 
cated the very idea of private possession, 
thus Clement of Home writes, “It is unjust 
for eaeh to speak of what is his and it is 
from that that comes division among men.” 

Ambrose of Milan writes, “l*rivate pro- 
perty is an obstacle in the way of confidence 
and love.” 

It is well knowm that usury is strongly 
condemned in the Quran. “The Qur'an 
draws a distinction betw'een trading and 
usury. In trade the capitalist takes the 
risk of loss along with the hope of profit, 
but in lending money on usury the whole 
of the loss is suffered by the man who uses 
his labour, whilst the capitalist may count 
upon his profit even in the case of loss in 
the actual concern.” (Extract from Com- 
mentary.) 

Here may be seen very clearly one reason 
why industry cannot flourish in India 
when it is so much easier to lend money in 
the bazaar at high rates of interest,, which 
interest entails no actual labour on the 
lender’s part, than to sweat blood in building 
up an industry yielding perhaps 10 per 
cent. 
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In a note entitled “The India White 
Paper and the Co-operative Movement,” 
Sir Daniel Hamilton qiioteB Adam Smith as 
follows : — 

**In Ben^nl money is frequently lent to tlio 
farmers at forty, fifty or sixty per cent, interest, 
and the succeeding crop is mortgaged for the 
payment.” 

Sir Daniel gives a tabic of money-len^lers’ 
present rates in 25 districts of Bengal. 
Only in one case arc they as low as 10 
Ijcr cent., in nine eases they are over 100 
per cent., in one ease reaching 300 per 
cent. 

Put into terms of energy, loaned capital 
may represent water pumped by the lender 
into a tank. If he lends that water to a 
cultivator, he is entitled to the return of 
what he has lent, or its value at the time he 
lent it, but the additional value which may 
arise through the use of the water to drive 
a lurbiiHi or Irrigate a crop, is due to the 
ofTorts of the borrower or from ihesci elTorts 
phis solar energy, and wdth all this the 
lender has nothing to do. 

It is true that he may hold up the supply 
of water in order to get more for it, but this 
is not business but exploitation. It becomes 
impossible when there is ample rain or river 
water available, which is what will happen 
in the new economic system, when all 
sources of energy are fully utilized. 

Under xwesent conditions, moreover, if 
the borrower strives to pump back water 
into the tank he finds that the tank conti- 
nually leaks an(i his task becomes hopeless 
for tiio lank can n<»ver hi^ fille<l. There are 
apt to be a number of leaks in the tank 
but the most constant and serious is 
iniere»t. 

It is quite obvious that the continual 
increments of interest which accrue on a 
iium originally lent by the individual, cannot 
possibly have any relation to his own 
eifforts. 

' Quoting again from the “Protocols”, 
ispeaking of Govornnumt Loans : — 

” If ilio loan boars a chargo of 5 per cont. thon 
in twenty years the State vainly pays away in 
interont a sum equal to tho loan borrowed, in forty 
.years it is paying a doiiblH siiin, in sixty treble 
and oil the wliilo the debt reinuius an unpaid 
debt. ” 

A striking example of debt increase is 
given in Walter Jones’ “Capital and Labour” 
(P. S. King & l:k)n}.* To emphasise the 

* Incidentally it may be mentioned that the present 
writer boriune acquainted with tlic late Mr. Walter 


difference between earning and investing 
the author states that if Judas Iscariot had 
starU^l 1,900 years ago, and put aside £10 . 
per week, he would not have been a million- 
aire to-day : 

52 weeks x 10 x 1,900 -- £988,000. 

Tf instead of earning, he had invested one 
penny only at 5 per cent>. compound interest, 
it would during the same period have ac- 
cumulated to eight sextillioiis of pounds, 
approximately : 

£8,000000.000000.000000.000000.000000,000000 
and, incredible as it may ap])ear, it would 
require 3,000,000,000 globes of solid gold the 
size of this earth to i)ay him in cash. 

It is not difficult to see, in the light of 
such an illustration as this, why the whole of 
the world undc^r tlie present system of loans 
on inten‘st finds itself slave to the banker, 
and the only outcome must be war or 
rejmdiation. 

There w’as wisdom in the idea of the 
Babbatieal and Jubilee years of the ancient 
Jews. (Leviticus XXV.) 

W^alter Jones draws attention to the heavy 
burdens lahl on town and city ratepayers by 
unrestricted long-term borrowing juid urges 
that the annual redemption of principal 
should in no (*ase bo less than the annual 
charge for interest. 

The present writer finds satisfaction in 
the reeo11c‘ction that he was able to induce 
the Finance Defiartnient of the Maii(*h(‘ster 
Corporation to set aside large sums in advance 
for the prospective renewal of the sew'agc 
filter beds, though a modification of tho 
financial bye- law's w^as necessitated. By this 
means int.(‘rest cliarges w^ere avoided and the 
operation had only to be paid for mice. It 
may be argued that this w'as a recurring 
operation and w^as not, properly speaking, a 
capital expenditure. There would seem to 
be no re^ason why so-called capital expendi- 
ture should not always be paid in advance 
in this way and thus the perpetual and 
eternal burden of debt be avoided. The 
fact that among certain religious bodies a 

Jones in the early days of the Activated Sludge pro- 
cess, and it was the engineering ability of Mr. Jones 
and his staff of the firm of Messrs. Jones & Attwood, 
which made the process a practical success. The 
presentation copy of Mr. Jones’ book “Capital and 
Labour” helped to re-awaken in the mind of the pre- 
sent writer old enthusiasms due to youthful studies 
of Herbert Spencer, Ruskin, Henry George and 
others. 
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church or bnildinj? used for religions ))nrpoRCR, 
is not allowed to be dedi(*atcd unt il free from 
debt, shows again that the religions instinr^t 
is against the claims of usury. Oases might 
be mentioned w'here even building operations 
were stopped rather than allowed to procml 
in the absence of funds actually in hand. 

For 100 years the island of (luernsey has 
issued its own special notes whicli are legal 
. tender in the community. For projects 
such 'as a harbour and marketplace, con> 
tractors were paid in these notes, which were 
afterwards n*deemcd by the earnings of the 
projects in question. Here the community 
borrowed from its(‘lf, there w^as no question 
of interest, and consecpiently no permanent 
debt. 

This brings us to the famous case ( f Wdrgl 
in the Austrian 'Pyrol where not only was 
no inten*st allowed on the money requirod 
for public purpose's, but if hoarded it lont 
interest month by month. 

In Wdrgl the "Natural Feonomic Order” 
of Silvio Gesell found its application. Oesell 
pointed out that while gold was practically 
indestructible the goods purchased by gold 
suffered deterioration in course of time. 
Thus “money” value expressed in gold did 
not keep step with the real value of com- 
modities. J^et money depreciate pari pami 
with eoniniodities and tlu're would be no 
inducement to hoard ratluT than to spend. 
Thus would result what is practically "free 
money''. 

Wdrgl suffered from stagnation and iin 
employment. The burgomaster, a disciple 
of Gesell, decided to transform Austrian 
■money into Gesellian money. Starling with 
thirty-tw^o thousand schellings <)f ordinary 
Aust rian money deposiU'd in a savings bank, 
bonds of 1, 5 and 10 schellings were i)ut 
in circulation called “Labour Bonds”. They 
lost 1 per cent, of their value every* moni li 
unless paid into the Municipal Treasury or 
into the savings bank. This negathc interest 
forced the money to circulate* freely ; hoanl- 
ing was discouraged but saving w'as not 
prevented since the? money which returned 
* to the savings bank remained intact. The 
little town became wonderfully prosperous, 
taorcs were paid in advance, good roads and 
buildings were ])rovidcd and everyone was 
1^8»PPy content until the movement 

spread to other towns and the bankers be 
came alarmed at this encroachment on tlieir 
prerogative of issuing money, and brQught 
an action against the Municipality. The 
present state of things in this and other 


Austrian towms is unknown 1o the wTiter. 
It would seem possible tliat the savage 
perseeiiiion of the li^ocdalists in Austria prior 
to the murder Of Dollfuss is not. unrelated to 
this suee(*Ksful application of the theories 
of Bilvio (j(*8ell and the consequent panic 
among the. hankers. 

The same idea of negative interest enters 
into the plan of Dr. Townsend in the T.S.A. 
who proposes tliat everyone over the age of 
sixty shall receive a ])eiision of 200 dollars 
fier mensem on tli<* condit ion that this amount 
is sprnt every month and not hoarded. 

It is stated by the Chriftilan ^ieimve Monitor 
that during his examination heforo the 
Ways and Means ('ommitlee of Congress, 
“he brought a laiigli when he said ' 1 am not 
an economist myself, for which millions of 
Americans have* given 1 hanks'. But he 
went on himself, unsmiling.” 

The secret of his plan is again tlie enormous 
increase of eonsnming power elTe^eted by the 
more rapid eircnlation of stored energy: 
the kinetic as against the static conception 
of things. 

Unit is akin t.o intc'rest. Anyone W'ho 
biiikls a house is entitled to tin* equivalent 
of the (*xpenditiire of energy em|>loyed upon 
it, pluH any fiirllier work cone«*rned with 
its maintenance. If the tenant does the 
rej)air8 the n»nt will naturally be less. When 
the tenant lias paid the value of the house 
in rent inslalmenls the hoiis(* should become, 
his proiierly. In tlie meanwhile the owner 
retains the house as seenrily for a loan if 
lie needs it, nj) to the unpaid v.alne of tlie 
lious(*. 'riiis is the ri'versi* of borrowing 
money on an increasingly valuable security 
such as ail insurance, surrender value. 

LnntI as lli-nry George so clearly saw is 
in a different category from buildings. 
Land like* air and w'ater and sunshine is a 
common heritage of mankind. It is wdiat 
he termed a "factor of production”. To 
hold land in (expectation of its increasing 
value through the expenditure of energy by 
others is plainly lexploilatioii. The (*xtent 
to w hieh the public has been robbed in this 
w^ay in the* early days of railways arid of 
growing cities make the exploits of Kobin 
Hood and highwaymtn of later date seem 
lik(* nursery games. Gangsti'rdom is no 
new phenomenon in the United Stales. 
The land speculator takes toll of every drop 
of water in the reservoir of wealth, through 
owning the land on which, as it were, the 
outlet sluices are placed. 
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Tt is these things which caused Mussolini 
to exclaim: “I am for those who seek to 
make technique perfect in order to dominate 
elements and give to men more sure footing 
for the future. T do not respect I even hate 
those men that leech a tenth of the riches 
produced by others.” 

8ome excuse may be admitted for the 
rather violent tomt of the* last sentence, 
since he is there concei'iied yifith the real 
enemies of his country. It is a pity that 
on the other hand he should by his inili 
taristic propaganda iiinnence little children 
to regard as enemies, those who, in a better 
world, would only wish to be their friends. 

Among the 25 points of the National 
Socrialist German Workers Party an? the 
following as given in Hitler’s autobiograpliy, 
“Abolition of income uneariu'd by work. 
No speculation in land. Death penalty for 
usurers and profiteers.” 

Prom the Williamsburg Bridge in Greater 
New York can be seen the whole skyline of 
Manhattan. Every day it is differemt they 
say, as new buildings rise? and the old are 
pulled down. Gazing on this scene of 
pulsating life, the “Fire Magic” of “Die 
Valkyrie” echoes in memory. Tlie laud- 
speculator is no Siegfried that he should 
control these leaping flames of energy. 

CURKENCV. 

The subject of currency as viewed under 
the Energy concept has alrea<ly been dc?alt 
with tentatively in an article by the jnesent 
writer entitled^Chemistry and (Currency” pub- 
lished in Current Scief^fc, Vol.T, No. 2, 1932. 
An accountancy unit was suggested called the 
ERN, being the daily Nitrogen ration of 
an adult human being together with Its 
equivalent energy. This nitrogen ration, 
consumed as protein in various forms, such 
as meat, bsh, milk, curd, peas or beans, may 
be taken without serious error as 10 grams 
and the corresponding energy liberated as 
it passes through the? human system as 300 
calories. I’his suggestion was first published 
in Capital on March 3rd, 1932, quite without 
knowledge of similar trends of thought in 
the writings of Profc?ssor ^k)ddy of Oxford, 
of H. O. Wells and of Sir Daniel Hamilton, 
whom the writer had the pleasure of meeting 
shortly afterwards. An att(?mpt to bring 
the idea before the Rotary Club of Calcutta 
met with little response, in fact with some 
amount of ridicule. Nevertheless it wm 
subsequently learned as already mentioned, 
that the basic idea had been in operation 
for 26 years at the Victoria Falls and Trans- 


vaal Power Company, and that the Techno- 
crats in the United States proposed lo base 
their accountancy unit on the kilowatt hohr. 
Actually every engineering concern works 
out its costs largely on Man-hour consump- 
tion. 

Subsequently, in the discussion in the 
Charka, the organ of Calcutta Rotary, the 
following diagram of the ERN was published 
and it may serve to make clear the basic 
idea of this unit of currency. 
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The ERN is really a unit of Wealth since it 
represents £lie two fundamental factors of 
prodiiviion to iisc^ the term employed by 
Henry George. -He considered land, labour 
and capital as the three factors of production, 
but later spoke of them as two, viz., natural 
substances and human exertion — wMeh two 
factors by tluur union produce all wealth. 
We have seen that the more modern concep- 
tion of the two factors of i)roduction wrould 
be food (or Nitrogen the most constant 
element in food) and energy. Thus accord- 
ing to the foregoing diagram, the calories, or 
equivalent energy units, produced by a 
high-powered machine, operated by one man, 
would extend vertically to an indefinite 
height. No one could argue that the one 
man himself produced all that energy or that 
he could lay claim to its resultant “goods” 
on that account. Still less, how^ever, could 
there be a claim to such energy simply on 
account of certain payment in money 
by individuals who have no other claim to 
its possession. The origin of the machine 
indeed lies deep in the past of the race and 
is the outcome of the work and inventive 
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thought of countless minds. There can be 
no inherent possessive right to the machine 
any more than to the enhanced ground rents 
in Manhattan created out of tlic labour and 
thought of the inyriati sojourners on that 
island. 

On the other liand if the Nitrogen side of 
the EHN diagram is extended wc* have a 
representation of the value? of the crop sown 
or cultivated by one man but grown with 
the assistance of sun and air. 

Further wc have the vast reservoir of 
Nitrogen, contained in human, animal and 
vegetable nitrogenous waste material, or 
recoverable from (he atmosphere by the 
activities of (he nitrogen fixing bacteria. 

In an article entitled “Scavjmgers All*' in 
the Jlarijan for March l.^ith, Mahatma 
Gandhi ({uotes with approval (he da(a 
colled ed by the present writer, according 
to which (he hiinian exen^ta at present worse 
than wasted in Tndia, represc^nt if wisely used 
an annual gain of (iO crorcs of rupees to tbc 
country. 

^Ve iind indeed tliat all real wealth is in 
fact tin? natural inheritance of all wiio will 
work in co operation with the forces of 
nature and their fellowmcn to ])rodnee it. 
Money is ?io< 'wealth, it is only a claim (o 
w(‘altii through the iierfornianee of labour. 

It may here again be* enijiliasised that pay- 
nu'iit ill EKN8 does not mean ecpial }iayment 
for all, nor that the vnlne of any piece of 
work depends on the physical energy expend- 
ed in its execution. 

The EHN is a measure of wealth in the 
sense iliat an inch is a measure of length or 
a pint, a measure of eapanty. 

Payment in EHNfc5 means, however, that 
the. reward of labour wliatever it may be, 
is not dependent on the scarcity of a nidal, 
or the whim of a banker. 

As stated earlier the idea of an energy 
unit as a basis of accountancy is not new and 
will almost certainly in some form be adopted 
in the new; world to w hich many an* looking 
forward. Tin* advantage* of the EHN lies 
in the coiiibination of tlie two factors, food 
and energy, so that it can serve as a measure 
both of \he mechanical and agricultural 
wealth of a country. Thus in (he Pan very 
Falls the Mysore Government has an iinfail • 
ing source of energy units, every 300 calories 
of which is equal to one EHN : in its fields is 
produced so much protein Nitrogen, every 
10 grams of which is equal to one EHN. 

It cannot be sufficiently emphasized that 
the coming of the telegraph, the aeroplane 


and the radio, and now' on the horizon, 
(olevision, has caused the world to elose up 
its boundaries to an ind(?finitc extent ; it 
is easier to cumninnicatc beiween Bombay 
and London than it was bclw'ceii London anil 
Edinburgh less (ban a hundred years ago. 
All the vast tangle of national currencies as 
w^ell as wcu'ghts and measures must in(»vitahly 
disappear with the growth of intelligenee. 
Even bi»fore (his ancient elntler is diseanlod 
sonic form of iniernational eurreii(»y will 
become imperative. The* writ or w as im- 
pressed, e.g.f with the fact, that in travelling 
from Madras to Shanghai wiihout at any 
lioint leaving British territory, i(. w'as neces- 
sary to change? his mone»y about half a dozen 
times. A. c*e»rtain type of inelividual in 
Shanghai manages to maintain <*xistence 
by buying and selling eairremcy according to 
the reqjorts of (he ta])e machines. 

In this connectiem the‘ e»iTee*t of climate on 
industrial eleve*lopme'nt should not be for- 
gotten. It is ve*ry strikingly shown on a 
maj) given on page 125 of Leird Medchett’s 
3fodeni Monvij, A quaint ))hilose>phe*r s one? 
reply to all sugge*s1 iems for re*fe)rm in India 
was : “You must alter the path of the Sun.** 
No one w'onld eleny that much can be done 
to modify (ho e*Hec(s of e*lima(e, but as a 
general [irojiosition, climatic elifVerimcos are 
likely to control the economic situation for a 
considerable time* to come* aiiel therefore 
an internatiemal cnrre*ncy w1iie*h is equally 
use?ful both in an industrially elcvedoped 
country anel among a ineire? agricultural 
liopulation, has manife*st aelvantages. 

A word may be said Imre with regareltoan 
objection wliicli has occasieuially been voiced, 
name*ly. that with tlie* issue of EHN note*s it 
w'oulei be difficult to avoid inflation. On the 
contrary, the issue of note's of this kind 
would jireibably be always far bediinel their 
potential backing in real wealth, sim?e though 
it is not e?asy to make' a e*omplete assessment 
of a country's potential wealtli, it can be 
arranged witJiout difficulty that the EHN 
issue shall not e*xce'e?d a certain proportion of 
the ascertainable asses8m(*nt. 

The mere indiscriminate printing of so- 
called meme*y as was done in Germany is 
now' realised to liave been an act of lunacy 
w'hich is not likely to be repeated. 

roSSIBILlTIKS OK ClIAJNOE. 

It is now to consider how far the state of 
eonsciousnesH of the world is ready to accept 
tlie ideas s(*t out in the foregoing thesis and 
in the many similar writings on which it is 
based. 
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The main liindranee to acceptance of such 
views is the need, which becomes apparent 
at once on a study of the situation, for the 
elimination of the Profit Motive in industry. 
2fo less an authority than Sir flosiah Stamp 
states that the “mainspring of all individual 
enterprises is the gettiiiff of profits.” There 
are very serious jfrouiids for disagreeing 
with him. To begin witli t he whole of Soviet 
Ttiissia carries on without, the profit motive as 
commonly understood ; enmlation, yes ; in- 
creased remuneration for good w'ork done, 
yes, but that is nothing more than occurs in 
every reputable (Vivil S(?rvice whose members 
wouid be indignant if accused of working 
simply for money. 

Tlie w'hole training of youth in ^Russia is 
against the very idea of ])rofit making. 
A young Russian lad was asked, ' If a man 
buys fi do/en apples at 18 kopeks a dozen 
and sells them at <ifi kopths a dozen w'hat 
does he getf* The boy’s answer was 
“A jail sentence.” 

The rise of the Itotary Club nioverneiil 
with its motto “8<Tvice b(*fore Self” is 
certainly significant. IMany of the gn^atest 
business or even (*a.pitalist leaders such as 
Henry Ford can rightly aeeept this motto 
since their object is not personnl poss(*ssioii 
but service t.o tin? community. 

Rumour stated that the personal exiienses 
of Pecil Rhodes did not exceed .€fi00 a y<‘ar. 

Tt is the evil lust of personal possession 
that is the enemy which has to Iw fought. 
M. P. Willeoeks writes : — 

“ The passion lo poascss, though it is judged 
now by many 1 o be the very tap-root of misery 
and w’Fong, has only recuntly curiie into t!io zone of 
conscioiiH thought bocaiisc its woildwidu sway as 
a iiintivo lias only recently bt?on recognized.” 

Soames Forsyte in fiction and Pierpont 
Morgan in real life are tyjiieal (‘xainjiles of the 
“possessive” eomplex. Roth had a fine 
tast(* in art and also for tlie market value of 
the objeets of Iheir desire. With f^oames 
Forsyte his elaim to possc^ssiori (*xt(‘nded to 
the person of Ids wife. Pierpont ]\Iorgan 
is reported to have said, “I can buy any 
‘scientific’ man for 500 dollars and make 
half a million out of what he tells me.” 
Already, however, the number of Soames 
Forsytes in the world is rapidly decreasing, 
and the reputation of Wall Street lias recently 
been sadly blowui upon. 

To use the word employed by Professor 
Miles Walker, a eiidwmonistic spirit is now 
widely manifested, l^oft^ssor Miles Walker 
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states that this euda>monistic quality is very 
often found in engineers and scientists : — 

** A man has tluR quality when he throws the 
whole of his energios into the carrying out of 
sound, practical and beneficont projects for 
the sake of those projects themselves n.nd not 
prirnurily fmm solfisli motives or in pursuance of 
some irrational prejudice. ” 

The chief desire of such men is to Ike and 
not to be continuously prc-occupied with the 
means of living. Witli more and more of 
these men in the world, tlui solfisli quarrels 
of politicians and fomontors of racial anti- 
pathies, with all such wastes of human 
energy, wdll disappear like tlie clamour of 
a bsul dream which has overpassed. In the 
meanwhile what practical st.cps can properly 
be taken ? 

Steps toavards Reconstruction. 

Tu the first place without doubt a deter- 
mined effort must be made; to lift the burden 
of inierest, the grasp of the dead hand, from 
tlie coming generations. 

That such a ste]) is possible, eyim in a 
conservative eastern country, is shown by 
the ease of Siam w here the pliilosophy of the 
g«‘ntle Gautama forbade violence but also 
insisted upon justi<*e. In conseqiienee the 
Governnumt stepped in and passed a law 
iqiubiing the faniuTS of every village 
community to form thems(*Ivcs into a 
Co-oiieralivc Society that would adopt and 
beeonie eolJeetively responsible for the debts 
of each individual mimiber. Any society, 
once formed, eoiild approach a bank 
(guaranteed by. the King) for a loan snffielent 
to pay off all the money-lenders operating 
in that district. The Society has to pay 
6 per cent, interest for tliis aeeoinmodation 
to the bank ; and it is allowTMl to charge 
12 per cent, to its members. It may thus 
amass in course of time a balance for the 
liquidation of its indebtedness to (he bank 
and to provide capital for the acquisition 
of modern agricnltural implements. It is 
calculated that after a ])eriod of not more 
than 25 years th<* rice cultivators of Siam 
will not owe a tical to tiio foreign usurers 
and then it will be possible without offending 
Buddha to banish every money-lender from 
the country. 

The reduction of interest on British or 
British Indian Government Loans is already 
rapidly taking . place as can be verified 
in the experience of the majority of people. 
That this presses hardly on the “rentier” 
cannot bo denied, but in time such a class will 
diminish, possibly even in France. It must 
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bo romembered that with reduction of interest 
there must go also a reduction in Income-Tax 
so that the net effect is not< so serious as it 
might appear. 

In tlie coming time moreover tliore will 
exist far fewer “old” pco])lc who are merely 
spending tluur time. Increase of life will mean 
increase of wealth sufficient to su])port such 
people in a happy bright exist(?nee very 
different from what is now often their lot. 

It should no longer be possible to ph^ad 
lack of money for not proceeding with “nation 
building” activities; where men and ma- 
terials exist, there is also wealth. 

Already ISir Montague Webb has put aside 
for the time liis strenuous advocacy of an 
increase in silv(T currency and at a public 
meeting in Karachi, presided over by the 
Mayor, proposes the issue of “Service ^otes” 
which would circulate like, ordinary currency, 
to raise funds for a water supply seheine for 
Karachi estimated to cost Its. l,50,00,t)00. 
Sir Montague quoted the case of the (luernsey 
market mentioned earlier in the present 
paijer. He very properly stresses tlu* point 
that his scheme would have to be pushed 
with great persistence and determination 
as it w'ould be opposed from all sides, more 
particularly by the money -huuling classes. 

There have been many suggestions for 
experimental colonies to try out some of the 
ideas adumbrated in the foregoing pages. 

Tn Burnaby, British Columbia, the “Army 
of the Common Hood” has set about organ- 
izing a life where production shall be for use 
and money shall be a system only of Jjabour 
'Notes suflticient to exchange mut ual st‘rvices. 

Captain EVtavel in India has for long 
advocated Educational ("olonies where youth 
should earn while learning. 

lit.-Col. H. Jarrett-Kerr as Kepreseritative 
of the Bural Reconstruction League of India 
writes of a Co-operative Commonwealth 
where there would be no hoarding or c*orner- 
ing the medium of exchange and where there 
would be equal distribution of commodities 
and services. 

Professor Miles Walker writes to a member 
of the staff of the Indian Institute of Skfienee 
urging an experiment to be carried out by 
volunteers, the main thing differentiating 
the experimenters from the rest of tins jieople 
being their type of money designed to bring 
about a free circulation of all commodities 
manufactured by the community. “This 
community would trade as a whole with the 
outside world, just as India now trades 


with a foreign country for things they cannot 
produce themselves.” 

8ome months ago a sketch of such a 
project W’as submitted to the present writer 
according to which a number of young 
educat(‘d Indians were to start some kind of 
Industrial Colony on their own, which would 
begin by borrowing capital at 5 per cent, 
interest. It w^as pointed out tliat such a 
suggestion must necessarily wn»ck the scheme 
at the outset, since there w'er(‘ very few 
indust ries which could pay a st eady 5 per cent . 
in addition to necessary expenses of labour 
and material, when averaged over the period 
of inception and full running, and that 
the only result would be that the young 
I)ioneers Avoiild begin their existence as slaves 
to the money-lender. It was pointed out 
that they fhnttxehex were Capital with their 
combined ability and education. It was 
impressed upon them further that all living 
things grow from seed and that without 
this element of life amongst them, nothing 
could ultimately develop, with it all things 
were possible. The case of Henry Pord 
himself who started as a motor mechanic 
was quoted, and the history cite<l of his 
famous encounter with the bankers who in 
time of crisis came as friendly spiders offering 
the shelter of their “parlour” to him, the 
innocent, lly. 

The only sound method for beginning an 
industrial colony of this sort must be for the 
members c‘ach to contribute what little they 
have, like the citizems of WOrgl, and then to 
circulate that deposit in the form of “Work 
Tokens” for the en(‘rgy which ivonld liiid 
its tirst outlet, may be, in tilling the ground 
or building a shack, out of which one day 
would cmergt* the industrial village, or even 
the industrial city. Their real capital 
would be their knowledge, their physical 
energy an«l their character. 

Sir Daniel Hamilton has successfully 
launched a Co operative. Colony on his 
Oosaba estate in the Sunderbans, Bengal. 

His scheme includes the following pro- 
posals : — 

1. 'rhat the (loverninent of India lends 
say Rs. 1,50,000 for the establishment 
of a Bolpur-Gosaba Training Institute for 
eo-o]MTaiive w'orkers. 

2: Tliai tilie Government of Bengal place 
at his disposal a block of land in the Sunder- 
bans for the purpose of creating an estate 
of say 10,000 acres, to be worked on co- 
ojwrative lines, which estate will remain 
the property of the Government of Bengal, 
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3. That the Government of India lends 
the money required for the development 
of the estate, say about lis. 2,00,000. 

lie states that the question of financial 
strin^eney does not arise as the finance 
required for the schemes thus outlined does 
not cost eitlier the Government of India or 
the Government of Ben^fal anything, the 
credit required is found not by borrowing 
or by taxation, but by monetizing the brain- 
power of f ile lihadralok and the hand power 
of the people. 

Sir Daniel bases his policy on the practice 
which obtained in flu* old days in Scotland 
when banks issued their own notes and used 
them to finance young men of known antece- 
dents and good character. It was in this 
way that the foundation was laid of the 
agricultural prosperity of Scotland. 

It may be remarked that all these schemes 
have some analogy with the (-o-operative 
Wholesale Society whoso operations are 
now on a very large scale. It may be doubted, 
however, whether the qiu^stions of money and 
interest have been fully thought out by the 
members of this Society. In the community 
envisaged by tliose who are controlled by 
the concept of Energy, every worker at the 
end or his daily task will simply require to 
have his workslieet signed by some responsi- 
ble individual when he w^ould go to an office 
either of the special community, or, later 
on, to the State, when the hlea becomes 
universalized, and obtain the proper equiva- 
lent in EIINS to bo exchanged for goods in 
payment for his com])leted task. It may 
be anticipated that those FjR2fS, if unspent, 
w'ill only maintain their value like the 
Worgl “Work Bonds*' for a definite period, 
after wliich they will lose interest’ steadily, 
unless put into the State or roinmunity 
Savings Bank, where they will not earn 
interest but will remain available for spend- 
ing at some other time. 

Professor Miles Walker rightly states that 
the method of the. scientific man or the 
engineer is to make trial by experiment of 
the new' ideas which have come to him in the 
course of his thinking. The trouble about 
many of these experiments in the past has 
been that the governing conditions of success 
have not been fully understood or sufficiently 
explored. With all the resources of modern 
science and the freedom of modern thought 
these hindrances to success should be 
recognized and dealt wdth at the outset. 
Freedom of thought is perhaps the most 
ei^scntial need before any useful social experi- 
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mentation can be put in hand. It is strange 
how few are really free. The man of science, 
knowing that twice 2 remains 4, not only 
sometiimes but all the time, should be un- 
affccted by the taunt of adherence to any 
“ism**, political or economic. He is merely 
concerned with the truth of things, which, 
in the end, must make mt>n free. In the 
atmosphere of true scientific thought 
there can be no room for prejudi(*es or selfish 
fears, nor, it may be added, fur selfish ambi- 
tions. 

It is important to remember that in the 
modern w'orhl changes of thought come about 
with accelerated velocity. 

Throughout the wimle period of recorded 
history, prior to about a hundred yi^ars ago, 
the speed of locomotion did not exceed tin? 
speed of a horse. Tlien came the locomot ive. 

It is a mere thirty years since the first 
aiToplane made its “faltering flight’* over 
the Dayton sands. 

These changes manifestly ex])re8s a corres- 
ponding liberation of thought in regard to 
the problem of locomot ion. 

Is there not hope therefore that similar 
progress may be manifested in the attitude 
of mind with wiiich humanity facets the 
problems of war and jmverty I 

The perils of “mass-suggestion**, and the 
many means for ])roducing it, are becoming 
widely recognized as a cause for grave 
concern. 

Why shoulfl not tin? sanu^ or greater 
energy be employed to disseminate right 
and true ideas ! Let us hope that the 
projected development of Broadc'asting in 
India will be used to spread wisdom as 
well as knowledge. 

The deep importance to the pre^sent world 
of a fundamental change in viewpoint is 
sufficiently evident, and the foregoing exposi- 
tion may fittingly conclude by quoting the 
last paragraph of 8ilvio Gesell’s I'reatise on 
“The Natural Economic Order.” 

•• Kvoryonc w'ouid of coiirsL* like to enjoy the 
blesBings of civil nnd iritornationnl pence, and at 
the same time live on capital-interest. But those 
who have discovered tliat the possibility of doing 
so Isa Utopian fantasy, an illusion of naive minds : 
those who recognise that war and Intercast are in- 
separable, must choose one or oilier of tlicse 
alternatives: oithc*r interest and war, or earned 
income and peace. Sucli persons, if really animated 
by peaceful C'hristinii fcelinRs, -will accept with 
rejoicing the hitter alternative ; sueli persons have 
the rigiit inner preparation for understanding 
*‘The Natural Economie Order**; it is for them 
that the book has been written, and it is they also 
who, undeterred by opposition, will carry through 
the reforms it proposes,” 
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SUMMAEY. 

The vast possibilities of the utilization 
throiigli modern scientific discovc>ry of the 
unlimited resources of solar energy are 
illustrated by examples. Attention is drawn 
to the fact that energy units have already 
been used in practice as a Measure of value. 

The tc^ms value and profit arc distinguishcHl 
and ri‘ferenc.e is made to the dilTorence of 
viewpoint exemplified by the civilization 
of the ln(;aa and that of their Spanish 
conquerors. 

An analogy is suggested bef we(n the 
conception of heat as mlork and of gold as 
wealth. In the modern world the concept of 
energy should control true economic thought, 
rather than any one material substancie 
such as gold. 

It is shown that in the world of [ilenty 
forc^shadowed by the achit^’cmcnts of physical 
science, production for profit is ultimately 
impossible, except by exploitation or war. 

Attention is called to the importance of 
thinkers trained in the methods ot modern 
science devoting consideration to tlu^ prob- 
lems of present day economics, if disaster is 
to be avoided. 

The consequ.mces of the concept of energy 
an‘ considered in relation to Capital, Interest, 
Bent, Land and Currency, 

The suggested \init of Man-Power, known 
as the ERN (viz., the daily Nitrogen ration 
of a man, with its corresponding energy 
value), is explained, and its advantages as a 
universal currency medium discussed. 

The question as to how far the thought of 
the modem world is ready for the new 
kinetic viewpoint is considered and several 
encouraging signs are noted. 

Finally reference is made to recent elTorts, 
embodying some of the ideas set out in the 
article, and the need is again urged for the 
co-operation of thoughtful people in the 
building of a new world. 
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The subject has been followed in the newspa]^r 
and magasEine press: particularly in the Christian 
Science Monitor, the Statesman, the Chamber of 
Commerce Journal and the l^ecture Recorder. 

Numerous articles by competent writers occur in 
such iM)pular publications as Hashes Mayasine, and 
Passiny Shoxv, indicating the wide appeal of the 
.subject. 

In the Planters* Journal, 1932-33, a corre.spondence 
between Sir Montague Webb and the pre.sent writer 
was followed by a valuable scries of articles by 
Major B. J. Temple. 

Mention may be made of the weekly paper, lAfc, 
published in Bangalore and edited by E. Kirk, which 
has devoted its br.st attention to the discussion of 
modern problems in bionomics. 


Trade and Industry. 


OTNOB the aluive waa written, we have 
^ come acniRS an account of the proceed- 
ings of the fiftieth, anniversary of the School 
of Tncorporatod Accountants and Auditors, 
London (The Chamber of Gonmeree .loiirtuU, 
May 1935, page 360). In the coiirRc of his 
reply to the toast by "Trade and Industry” 
propos'd by Sir Josiah Htanip, Sir Stephen 
Demetriadi, President of the London Chamber 
of Commerce, quoted the old rhyme : — 

"The centipede was happy quite, 

Until the toiul in fun 
AsktHl him which leg went after which 
Which worked his mind to such a pitch 
Ue lay distracted in a ditch 
Considering how to run.” 

and said, “We had 8ue.e.(>eded in making 
what was comparatively simple business, so 


complex that trade and industry, like the 
centipede, were lying down and passing 
quietly away. In simpler and saner days, 
it was clearly understood that the reason 
why a man produced was that he, his 
friends, relatives and retainers might con- 
sume, and these simple souls would have 
been amazed to learn from ns that what 
they should have done to become truly 
wealthy was to have restricted the, produc- 
tion, burned or otherwise destroyed some of 
it, and in this way, by making it scarcer, 

made it more valuable It sometimes 

seemed that the present impasse was so 
essentially devoid of reason that perhaps the 
answer hidden for the wise and prudent, 
might yet be revealed to babes and sucklings. 
The centipede might forget all about the 
toad and just get up and walk quietly away.’’. 
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Fig. 2. 

Part of the perufer n, a dozen cells deep (from the 
same specimen). X 60. 

Karly in January I eaine to know of a 
papor by Mr. K. II. Mohta, M.Kc., of 
Jiensiroa, describing the rool-.sy.st(‘ni of this 
common wcmmL* A( my rerjiiest Mr. 
Melita very kindly sent; me a few of his 
original sections, whicli I supplemented by 
sections cut from plants collected in 
Lucknow. I was t-lnis able to eon linn his 
observations in the main, although the 
structure seems more complicated than he 
describes, and de.serves more tietailed investi- 
gation. The facts, so far as F have been 
able to gather them from liand-scirtions, are 
brieily as follows: 

In A. ienuifnlius, unlike the condition in 
most monocotyh>dons, there is one main 
root (c.r. in Fig. I) hich persists and behaves 
somewhat like the tap-root of a dicotyledon. 
The younger roots, whose relation to the 
main root still needs elucidation, grow 
vertically down through the cortex of the 
latter, rather like the intra-coitical roots of a 
Lycopodium. But they soon become so 
crowded that they begin to distend the 
main root, which meanwhile has already 
provided for an increase in girth through the 
activity of a peripheral cortical canibiuni 
(fn.p, in Fig. 1). Thus a secondary outer 
cortex of thin- walled radially arranged cells 
(comparable to that here described in 
Psarmius) is formed. Some of the later 



Fig. 3. 

Psaromns iufiirv'.ns stem bereft of the inira- 
cortical root-zune. showing the scars of fallen leaves 
upon a decortic.ited surface in the region of the inner 
cortex. Photograph by A. K. Kao. X3/10. 

foimed roots also contribute a little to the 
girth by |)artial pcrhlcniis of their own. 
Hut it is a curious fact that ihemi pnrlial 
pvniknns arc developed only on their outer 
sides, where they are in voniaet with the main 
periderm (p.p. in Fig. 1). The whole appear- 
ance strongly suggests that the formation 
of these paitial periderms is induced by 
some contagious influence d a liornioiie) 
emanating from the main periderm. The 
newly I’oiined roots sometimes even grow 
down through the cortex of roots only 
slightly older than Ihemselves (r.r. in Fig. 1). 
in a full grown plant a transverse section 
through tile root system may show as many 
as a hundred or more iiitra-eortieal roots 
packed round the centrally placed stele of 
the main root. These roots are as a rule so 
densely crowded that there is very little 
room left, for any ‘“packing tissue-’; but 
the mode of development leaves no doubt 
whatever that any traees of such a tissue 
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that may bo left can only belong to tho resolvod into their constituonts at still 
cortex of the main root. At the lower end lower levels. 

of the plant the roots are seen hreaking through 1 ought to add hero that the above inter- 
ihe sheathing periderm^ either singly or in pretation has been coiifirined by my 
thongs of two or more, wliich become colleague, Mr. A. U. Uao, who prepared at 



I i mnt. j 

Pig 4. 

4-1 sffhnddus trnuifoliiis. Peripheral part of a transverse section of an oU root, with periderms 
{m.p ), iiitra-corlicnl nwtsd.r,) wilh **.irlial periderms (p.p.) on their outer sides; (r.r.) central root ; (r.r.) 
root within root. Camera lucida sketch from a section sent by Mr. Mehta. 

my request an independent series of sections, tion seen in the Pahrozoie genus wliieh has 
Similarly Mr. V. Puri of Agra, wlio kindly so long puzzled palambolanists. Mr. Mehta 
undertook to prepare some further sections does not mention Psaroniun^ but the 
for me, also arrived at essentially the same resemblance is obvious and full of signifi- 
interpretation. ranee from our present point of view. It 

In presenting this neciessarily brief de- has, at any rate, removed my own niis- 
scription of the rout system of Asphodelm givings as to the far-fetehed nature of 
I do not wish to claim that we have a com- Ktenzers interpretation which, without 
plete solution of the Psaronim problem. Put committing myself to details, I am now 
the discovery of this very unusual mode prepared to endorse. I now have little 
of growth in a> modern plant certainly pro- doubt that tho roots in question are truly 
Tides an interesting parallel to tho condi- intra-cortical, although the exact nature of 
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tho packing tissue is still obscure. Consider- 
ing all the facts, and especially those 
brought forward by Soltns-Laubach in 
1911 (see his Fig. 5, p. 7 U ) it seems the 
packing tissue in PHarmiua after all 
does belong to the roots themselves, as liist 
suggested by Farmer and Hill ; although, as 
IStonzel contends, it. was probably of second- 
ary origin. At this point the analogy with 
the partial periderms of Asphodelua is parti- 
cularly helpful. The • true explanation thus 
seems to lie in a combination of the views 
of Stenzcl, Fanner and Hill, and Solms. 

Htenzers idea that the leaves had fallen 
before the root-zone was developed is also 
substantiated by such specimens as tlie one 
shown in Fig. 3. Here leaf-scars are visible 
oil a surface (probably in the region of the 
inner cortex) exposed by the deeortioat ion 
of tho inner root-zone ; whereas leaf-scars 
have never been observed, so far as I know, 
on any surface external to the root-zone. 

We thus see that the newly discovered 
facts strongly support the view of this acute 
Cicrinan oliserver, that the compact root- 
zone is truly intra-cortical. For us modern 
workers it is well to remember that 8ten- 
zePs conclusions were based not upon an 
examination of thin sections but only of 
indished surfaces examined in reileeted 
light. 

Once more, the pioneer’s work has been 
vindicated, although it had long been held 
in (piestion. 

A fuller account of the subject, here dis- 
cussed will be ])ublishc<l elsewhere. 

iTniversity of Lucknow, 11. S.\ih\r. 

April LM, 1930. 


' Proc, 22nd. hid. Sci. Coiu/rcss (Botany See.), 
Calcutta, 1935. 

- The literature is fully cited in Scott' .s Sindics in 
Fossil Fotany. 

•'* Received in exchange from a private collector 
(Herr (htldncr, a contractor of Clieinnitz) duriiig a 
European tour in 19.3(). 

* Since publi.shed. Jonr. hid. Dot. Soc., 1935, 13 (4), 
271-275. 


Chromosome Numbers in some Setaria Species. 

Nakajima, (loicrn (1930)’ records 18 as the 
somatic number of th(» chromosome in the 
Italian Millet, Fletaria italiva^ Heauv. 

At the Millets breeding Station, the 
Italian Millet and some of it s allies have been 
under study for some time. The examina- 
tion of their chromosomes was taken up. 


Three species of the gtmns Sdnria were 
xamined, viz,, (1) S, iUUira (Beaiiv.), (2) S, 
veHicillain (Beaiiv.), and (3) S. (jiauea 
(Beauv.). F. verticillakt is the familiar burr- 
like wild ally of the Italian Millet with 
retrorse barbs on the bristles. S, glauca 
is the Kacuiirt grass of the dry lands of 
Malabar and the Korali cd the Nilgiris. 

In S. ilaliva whosi* (uiltivatcMl forms show 
a wide range of height and vigour three 
ty|M‘s, vh., (1) Dwarf, (average height 15 cm.), 
(2) Mcdinin (100 cm.), and (3) Tall (130 cm.) 
W'crc examined. 

The young buds were lixed both in Carnoy s 
fluid and Allan's modification of Bonin’s 
lliiid between 9-30 and 10-30 ;i.m. Hiromo- 
som<» counts were made at diakincsis and in 
mctajdinsc plates. 

The haploid number of the three 'species 
have been deterinim*d as follow s : — N. Halim 
— 9 (Fig. 1) ; N. rniicillnta — 9 (Fig. 2) ; and 
S. (jhntm — IS (Fig. 3).“ The tlirce lypc»8 of 
*S. iUdifa w'ere alikt*. 

In both S. Halim and S, irrtirillata one 
pair of cliroinosomcs was found to be much 
larger than tlie others as seen in the meta- 
phase ])lates. The rest of them were more 
or less equal. Jii S. glaum there wtTe two 
paris large and tlie n^st (Kpial to one another. 
SiH'ondary ))airing is evidemt in this species, 
shoAving its polyploid nature. I he species 
is probably a tctraploiil one. 

Tlie longest diameter of the nucleus 
(avera-gt* of 20) at diakiin^sis of all the species 
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Fig. 3. 

X 1«52. 

hIiows that in S. rertmllaia it is small ( t 
a', iialim (modiiim 7 • 15 /a), anil iS. glanca 
(largo 12 -.‘W/a). 

Tn tho classilioation of tlio Srtarias, N. 
vertieittnta by virtue of its ri^trorso barbs ami 
artionlato fruits has b(‘on classed apart from 
S. Haliraj whereas *S*. glauva is ranged next 
to N. italica. It looks therefore probable 
that S. iialiea and S. glauca form the' diploid 
and tetraploid species of one section of the 
genus tsetaria, 

N. Kutshnasw'AMI. 

(l.N. Kangaswami Ayyangar. 

Millets nn*ediiig Station, 

Agricultural llesearch Institute, 

(■oiinbatore, 

April 11, 19;i5. 

' Hcrbauc Abstracts, 1931, 1, No. 1, yt: 2. 

- Madras At/riculliira! Station Hc/*orts, 1933-34, 
p. 442. 


Some Abnormal Ovules and Embryo-Sacs of 
Thylavonpermum rupifragtim Schrenk. 
Last year the writer investigated some of 
the developmental stages of the flower of 
ThylacoHpermnm rupifmguni along with the 
anatomy of its vegetative parts, a short 
account of which has already been published 
in a recent issue of this journal.' The 
entire material available in this connection 
consisted of about lifty fairly old flow^ers and 
a few fruits. An examination of them after 
sectioning yielded some interesting abnormal 
facts worth recording. 

Ordinarily each flower of Thylacospennum 
has in its iricompletidy bi-locolar ovary four 
campylotropoiis ovules, each with two iiite u- 
ments, the inner one forming the micro pyle. 
Each of the integuments is two cells thick 
except for the micropylar juid of the inner 
one which is thicker. In the centre of the 
ovule there is, as usual in the Caryophyllaceie 
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an embryo-sac, lying embedded in a thick 
micellar tissue. The fully-formed embryo- 
sac is an 8-nucleatc structure and is almost 
of the usual Angiospcrmic type except for a 
few diilerences (Fig. 1). Jn shape it is 
broad in the middle and tapers towards the 
taro ends. 'J'he synergids are laterally hooked 
and are somowliat larger than the egg cell. 


Fig. 1. Fig. 2. 

Thyiacosl'cnnum rubifraannu 1. An 8-nucleate 
normal embryo-sac. X720. 2. A 1. s. (Semi-diagram- 
matic) of the ovary of the flower with ovules which are 
iobed and contain an unusual number of embryo- 
sacs. X52. 

The degeneration of the cmbryo-sac and 
the iiucelliis in tlie ovules seems to be of 
common occurrence in tliis plant. Most of 
the flowers and fruits examined sliow'cd either 
partially or eoinpletely collapsed iiueellns. 
The former was found to ifontaiii either 
degenerating embryo-sacs or empty spaces 
in their place. 

One flower was observed in which the 
integuments and the basal part of the ovules 
had grown exci»pt ioiially large and as such 
the ovules fllled the entire cavity of the ovary. 
The massive integuments of the ovules w^ere 
xA an uneven thickness and tlie inner one did 
not form any definite micropyle as in the 
normal ease. Mostly the top of the niicellus 
was left uncovered and it rested directly on 
the wall of the ovary. All the embryo-sacs 
found in these ovules had degenerated. 

Another interesting abnormality was met 
with in a flower with six ovules inside the 
ovary instead of the usual four. All the 
ovules were, of a very unusual type. Each 
of them was comparatively large and very 
much lobed. It did not shoAv any campylo- 
tropous curvature. A very large vascular 
strand from the placenta entered the base. 
Each such ovule consisted of almost similar 
nucellar cells and did not possess any definite 
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interment. Fig. 2 gives a semi-diagraiu- 
matic representation of this condition as seen 
in a 1.8. of the ovary. Tn each ovule one or 
two uppermost lobes were larger and eac*.h 
contained one or in some cases two embryo* 
sacs. On the other hand, the lobes in the 
lower part of the ovule were comparatively 
smaller and sterile. The naked condition of 
the ovules insiiie the ovary is comparable to 
that of the ‘‘mamelon’' of th(* Loranthacea*. 
The number of embryo-sacs per ovule varic‘d 
from one to three. One of the embryo-sacs 
was found to be 4-nucleate and a])p(‘ared 
normal. One 8-nucleatc embryo-sac was 
normal, being similar to a fully -formed 
embryo-sac of a normal ovule. Thnn* 
embryo-sacs were IS-, Ifi- and 4-iiucleate 
and w^ere of abnormal type. The exact- 
position of the nuclei in these could not be 
clearly made out. Other embryo-sacs were 
•I-, S-, IT}’ and 21-nucleat<‘. They dilTered 
widely both from the normal embryo-sac and 
from om* another in their sixe and sha]H' and 
the organisation of the nuclei. A full 
account of them with all the diagrams w ill be 
shortly publisluHl el8ewlu»r«*. 

PUx\KASI[ TlI ANOKA JO8III. 

department of Botany, 

University of the Panjab, 

Lahore, 

April J8, 19.35. 

> Ctirr. ScL, 1935, 3. 300 -3()l. 

An Instance of Reversion of Floral Parts in 
Quisqualis i}idica. 

Wjulk casually looking at a ])laiit of Quiit- 
qmlh indica in the Botanical Gardtms of 
the Benares Hindu University, in April 19.34, 
a single large petaloid structure like the 
sepal of Mussa^nda, among an intloresccmce 
attracted my attention. On ex:nuinafion, 
it was found that the whole of the calyx tube 
of a flower w^as modiiied into a single structure 
like the sepal of Mussienda, without any 
evidence of a tubular structure at all. This 
was arising, not from the intlores<*ence axis, 
but from the subtending bract, ami with the 
latter, two bracts lM?longing to two adjacent 
lateral normal flowers, have also fused by 
their e.dgcs up to a considerable huigth. 
On the posterior surface of the single sepal 
was attached only one stamen with a normal 
anther. 

As for the gymecium of this flower, there 
is no trace of it, but just in the axil of this 
modified structure, is an organ perfectly 


leaf -like both as reganls colour and general 
appc^arance, and is about live times the size 
of an ordinary bract. This structure has 
not got iiny connection with any other flower, 
and it may be regarded as a modification 
of the gyna^cium. 

These abnormalities may be considered as 
rev<‘Tsioiis to the foliar nature* of the floral 
parts, although the cause of such a reversion 
cannot ad(*quat(*ly bo ex])lained at present. 
The gyna*cium has completely reverted to 
the leaf form. The tube-like calyx of the 
normal flower has been modified to a large 
leaf-like form, but brightly coloured, i'his 
revershm it8(‘lf explaiiis the fusion of the 
bract with it, and points to a closer relation 
to a leaf, because leaves gc»iierally do not 
have any subtending structures. 

In the specimen, the basal region of the 
braets has been twisted, so that for outward 
appearance, the posterior side became the 
anterior, and nVr versa. 

V. S. Bao. 

Rajahmundry, 

April 29, 19.’b3. 

Notes on a Collection of Paguridea from Porto 
Novo. 

A coLLK(rrioN of Pngnridva ' ivom the back- 
waters of Porto ^’ovo and its neighbourhood 
belongs entirely to tne two families PagvridcPj 
Dana, and Coenohitidw, Latreille. Pagvridw^ 
Dana, is represented by the three genera, 
Diogenes y Dana, PaguruSy Kabriciiis, and 
CUbanariuSy Dana, while the Cocnobitidee, 
Latreille, is represented by tlie single genus 
Coenobita. Latreille. 

Gknus, Diogenes, Dana. 

Tlie following species of the genus arc 
included in the present collect ion : — 

(1) D. eustosy Fabricius. This is the most 
common species of the locality and a large 
number of them have been collected. The 
members of this species are found to inhabit 
tlie sluils of as many as twenty-two species 
of gastropod molluscs. 

(2) />. diogenesy Herbst. This is not as 
(»ommon as D. enstos, Fabricius. 

Genus, Pagimis , Fakkicius. 

The species belonging to this genus are 
eomparat ively rare in the locality and the 
genus is represented by only two species, 
mentioned below : — 

(1) P. hessiiy'^ Miers. This is the largest 
and most brightly coloured species of the 
collection. Only two specimens have been 
collected. 
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(2) P. pnnctvlatits, Oliver. This is also 
largo and is charaetoristioally coloured spe- 
cies. Only one specimen is present in the 
collection. 

Gknus, CUbfinarins, Dana. 

The following species of the genus have 
been collected : — 

(1) (\ olivaceous, Henderson.® This is a 
very coinnion, small, backwater species of 
the loca 1 it 3 ^ 

(2) C. longitarsis,^ de JIaan. Tlie species 
is fairly common, occurring along with 
C. olivaceous, Henderson, from which it can 
be easily distinguished by the presence of 
red and blue stripes on tlie legs and by the 
absence of any lines on Die eye stalks. 

(3) C. iufraspinatus, Hilgendorf. The spe- 
cies is rare in the locality and only one speci- 
men is pr(»sent in the collection. This is a 
fairly large, orange-yellow specimen having 
a carapace of .*U) min. long and is easily 
distinguished, by the presence of a strong, 
conical tubc*rcle on tlie undersurface of the 
merus of Die chelipedes. 

(1) (\ nrethusa, de Man. It is fairly com- 
mon in the locality. 

(5) C. aqmhiics, de iraan.'* It is not com- 
mon in tin* locality. Only one siiecimen has 
been collected. 

Geni-s, Cocnohila, Latkkille. 

The members of this genus seem to jirefer 
heavy, gastropod shells for their abodes. 
It is representeil by the two afiecies specified 
below : — 

(1) C. cavipes, Stimpsoii. Only one large 
specimen has been collected. It appears to 
be rare in the locality. 

(2) C. rugosus, Milne Kdwards. It is fairly 
common ; but it does not grow to a very 
large size. It is easily distinguished from 
C. cavipes, Stiinpson, by the ]»re8ence of 
a stridulating mechanism on the left palm. 

A. Uamakkiktina Keddf. 
Annamalai University, 

Annamalainagar. 

April 15, 1935. 


^ The key in Dr. Sundara Raj's ^"Pai/undca* 
(Biillciin of. the Madras Covernnient Museum, New 
Series— Natural History Sccticm, Vol. 1, No. 1, 1927. 
p. 131) dexss not include this species. 

2 The key in Colonel Alctick’s “Calalogue of Pagu- 
rides in the collection of the Indian Museum” 0^05, 
pp. 42 and 43) docs not include the two common 
South Indian si)ecics C. olivaceous, Henderson, and 
C. loMfjitarsis, de Haan. 

3 Dr. Sundara Raj (vide Bulhlin of the Madras 
Covernment Museum, New Scries— Natural History 
Section, Vol. 1, No. 1, p. 130) suggests that the 
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species C. padavensis, de Man, which lias been record- 
ed by Dr. Henderson {vide Transactions of the 
lAnnaen Society, (2) Zool. V, p. 423) from Ram- 
eswaram might quite likely be C. lontjitarsis, de Haan, 
since the two species at that time have not been 
sufiiciently di.stiiiguished from each other. 

* This species has not been recorded from Krusadai 
Island by Dr. Sundara Raj. It has been recorded 
from the back-waters of Ennur and is prc.scnt both 
in the collection of the Madras Government Museum 
and in the Fisheries Bureau at ICnnur. 


The Host of Kiipelmm tachardiw. How. 
Someone has said, “wdiat I say Diricc. is 
right ” ; acting according to this principle 
Ncgi and Glover* have repeated for the 
third time what they asserted twice before.®-** 
While they stress the point — it is the third 
time Dudr tdaim appears in print — , I beg 
equally to eniphasisis thrice have they 
neglected to bring forth any illustrations or 
details with regard to the life-history of the 
insect or any objective information. 



I mm. 

Fig. 1. 

B rase m / an n u / i ca u d is. 



I mm. 

Fig. 2. 

Brasema annul icaudist 
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While disseetin" the oncrustation of 
Lakshadia (not Lamfer^) mysorenHin^ imdor 
a diflseetinj' mieroHcnpe T saw a larva af taelied 
to the body of an Enhlemma amabiUit cater- 
pillar. Figs. 1 and 2 w(M*e drawn from it 
but remained an incomplete .sketchcH for 
the larva pupated the followinpr day, which 
however enabled Fij^. .‘J beiug completed. 



1 rnm. r 

Fig. 3. 

Pupae of a black Chalcid Ifrasrma anniiticatulis 9 
Parasite on llublcmma caterpillar. 

Since the parasitic larva and the host cater- 
pillar wwe seen in aitu there was no doubt 
in my mind of the. former bciii^ an ectopara- 
site of the Euhlnnma cater[)illar. The 
only other larva which could have been 
mistaken for it would have been that of 
Microhracon (freeni, Ashm. (not .V. tarhaniia^ 
Tam., a name uscsl by (ilover ami >Je^i) 
which was excluded by my havirifj seen its 
transiormation into apu])a. l>ut it may have 
fed on the larva (d this bracon. 1 had myself 
suspcfded M. Gremi to suffer from the 
attack of a chalcid enemy aiid actually 
indicated such a ])robability. in the chart 
accompanying the paper on the insects 
associated" with lac."* Ibiwever, Negi and 
Glover have taken no cojriiisanr'e of this fact. 
This is said to show I was on th(» look out for 
a Chalcid parasite of M. Grrcni but found no 
evidence in the above mentioned larva 
particularly as they mention Evpehnm 
“deposits on the sta^s of M. Green i only 
if covered with a cocoon “ w'hich could not 
have escaped notice. 


From the studies of lac parasites T conelnd 
ed'* that the lac insects, their par sites, the 
hyperparasites, and the siijirahypc^rparasites 
are found in decreasing order. Thus when 
Kupelmm is found as a hyperparasite, its 
immiMliate host, tlie EubUmima caterpillars 
must have lM»en found in even larjfcr numbers. 
Gcriict, w'ho first dis<rovercd Euiielmns, 
actiially found Enhlemma caterpillars in 
lar^rer nunilxTs, exactly a-s the theory antici- 
pates. The m»f;ativ(‘ record, by OcTiiet, of 
any bracon excludes Enpehnns from acting 
as a superhyperparasite of lac. ()(»rnet. had 
also found the pmin of the most common 
internal iiarasite of lac, Taehardmphnguft 
iaehmlUe, IFow'. Thus Gernet’s ac(*nrate 
oliser vat ions an* complete in themselves 
forth(‘tw'o parasites, and Tachardiw- 
phaguH w(‘re found together with their 
hosts, Euhlvmmn caterpillars and Lae insects. 
If we jjrant wdth and Glover both the 
parasites w'cre i*iido parasites of lac, Euhlemma 
catcrjiillars would be assumed as immune, 
in si)il(» of the lar^ic nunilH*r8 (i(*rnet actually 
n*c*onls. My study of tln^ parMsiti*s of lac tells 
me, to increas<‘ the hosts in lar#(c numbers is to 
invite their enemies. The parasite of Enhlenma 
caterpillars would be a missinjr link in the 
insects associated with lac* and would be* an in- 
complete explanation, of G(*riiet*s findings. 
To grant Glover and Ncgi s explanation of 
Gcriiet's r *eords is to admit Taehardiwphaguft 
and Enpehnufi are (*quaUy important as 
einloparasitcs of lac. If tliis w'c*rc so, previous 
observers would have noticed it and 1 have 
found no dclinilc* siigg«»stion with regard to 
host ' parasit c intcrr(*lat ionship offered by 
limns and Ghattc*rjec which proved to be 
erroneous, and I am not prcparcMl to make 
an cxcc*ption in the absence of >icgi and 
Glove*!* having brought any objective informa- 
tion, in their favour. (Jlover'’ states his 
‘"study of parasit ieism and hyp(*rparasiti- 
cisni is bi*licved to be the tlrst of its kind for 
an Indian inseel " aud it is certainly the only 
amphibious inseet known, for it acts as 
an ecto- as well as an endo- parasite; 
arc* really asked to believe Enpdmm has 
the following liosts : the Lac insect— a Coecid, 
mfavhamia plnniUte — a Cc^rcopid, M iero- 
hra 4 ^nn ihrenl — a llraconid, Holcocera pul- 
rerea'- Lepidoptcroiis insect, Tachardke- 
phaguH faehardUv — a riuilcid, and Erenegrtus 
Detrikil, also a C -haloid ; the last two are 
much smalh'r than Eupelmns itself and 
the hosts belong to three, different families 
of insects. At the time when only one 
host w^as indicated and its ondoparasitic 
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nature Rug^oHtod by its unhappy name, 
Eupelmus iachardiw, Clausen^ remarked, 
in ignorance of my positive findings in 
aupT3ort of his views, "Tn C<\vion {AnaHtniuH) 
A\ tachar(li(v^ Ifow. is r('pori.<*d as parasitic 
upon the lac insect,//, olhizzuv^ but in view of 
our knowicfdge of the habits of the genus the 
record must at present be considered (lues- 
tionable.'' (Hover docs not know this objec- 
tion nor has he ever cited any of my publica- 
tions. Since my findings fall in harmony 
w'itli the views of oth(‘rs, including linnis and 
Chatterjee and (lausen, the bunlen of proof 
rather than the comfort of reassertion lies 
on the side whiclr claims to have done some- 
thing iirst of its kind in India and even 
outside it. 

(Hover and Negi mention Manvita javn\~ 
rusts as synonymous with Miomtonin Haute- 
fuilli and further indicate doubts as to who 
named the insect. 1 had myself n^annl the 
former inse(?t which 1 considered of such a 
minor importance that \ never felt called 
uiMm to mention it yet. Tjater on some of 
my speeimens w<»n‘ sent to America where 
they arc foun<l in the National Museum 
bearing Lot No. 17S.‘L dated .10 Kebriiary 
1920. Some four years ago T created a new 
generic name and the insect is to b(‘ called 
ijfikHhaphaguft Hantefnllli.’* I am here remind<‘d 
of what the lat<? Prof. J.efroy'* wrote, 
“Indian lac experts seem to be asleep and not 
to know anything of ... ” tlie literature on 
lac, a fact which is most easily demonstrated 
in the writings of (Hover ami Negi. (Hover 
and Negi refuse to admit plurality of lac 
species but if I hey rear parasiles from 
(.-hamberliirs A. rangoonieunh which is a 
later name lor my L, ehincnniftj they would 
obtain the specific chahud parasite*, Lakaha- 
phagua TlautefuiUi and may save themsedves 
the unhappin<*ss of confusing two parasites 
for one. 

With regard to the moiiophagy of 
Evblemma amabilis they secun to imply it has 
been known for some time. If so they 
would cit(¥ a concrete reference, ratlM*r than 
make a vague mention. I hope* to reply to 
their other disparaging remarks, after read- 
ing the statement, if any. 

S. Maiiduiassan. 

Abid Mansil, 

Hyderabad (Decc^anj, 

April 2;i, 19;i.5. 

1 Negi and (Hover, Curr. Sci, 1935, 3, 426. 

2 Glover, A Practical Manual of Lac Cnltivation, 
Calcutta, 1931. 
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3 Clover, Bull, 21, Ind, Lac Res, InaL, Ranchi, 
Calcutta, 1934. 

^ Mahdihassan, Curr, ScL, 1935, 3, 365. 

■''* Mahdihassan, /. Sci. sAssoc. Maharajahs Col,, 
Viziaiiagram, Oct. 1925, p. 64. 

Glover, Bull, 21, Ind, Lac Res, Inst,, p. 9. 

“ Clausen, C. P., .Annals Rnt, Soc, Arner,, 1927, 
20, 470. 

** Mahdihassan, Arch. f. Proiistenkunde, 1931, 73, 
170. 

Maxwell-befroy, (inrstcd in the Preface to M. 
Pidanccs Report on Lac Refinintj, by Mahdihassan, 
Osmania Univ. Press, TTydcrabad (Deccan), 1930. 

Pongamia glabra Leaf Gall Former. 
M.assee in his paper “A new species of gall 
mite from South India’** described the mite, 
Eri&phyea Cheriani, on my authority, as the 
eause of the galls found on the leaves of 
Pongamia glabra Vent. Mani, in his publi- 
cation entitled “The role of the mite, 
Eriophyen Cheriani Alass, in the (7cphalonion 
galls of Pongamia glabra Vent.*'” stated that 
the mite is “not the true gall maker but only 
a secondary organism which temporarily 
inhaliits the galls” and “that tlicrc is abso- 
lutely no doubt as to the gall maker wliieli 
is a iVcidomyid.” fii his second publica- 
tion “A note oti the polypoid (Cephalonion) 
galls of Pongamia glabra Vent.”,'* Mani 
n^siled from his ])rcvious statement and 
stated that “though found in the gall the 
mite is not primarily r(\sponsible for its 
formation. The gall is originally formed by 
a minute undescribed Itonidid tiy and only 
certain minor changes in the gall are pro- 
duced by the mite." In his third publica- 
tion “ Dispci Hal of gall mites by gall midges,”* 
Mani stated that “the midges anil the mites 
develop in the same gall for whiirh both of 
them a])pear to be responsible.” In liis 
latest publication “Studies on Indian Itoni- 
dida?”,*’ Mani reiti^rated that both the mite 
and the midge arc responsible for gall forma- 
tion and further stated that “neither of 
them alone produce sucii galls.” 

In view of this controversy and with a 
view to settle delinitely whether the mites 
by th(*mselves could produce galls, certain 
inoculation cxp(*riincnts wore devised and 
conduct(¥d at- (’oimbatore. Thesis experi- 
ments were so conducted that the experi- 
mental plants were free from any Itonidid 
at any stage. The results of the experiments 
have be(?n such as to enthrone the mite once 
more to its former position, viz.j the true 
gall maker. It is not knowTi why in his 
experiments Mani was not able to get galls 
by mites. Mites were introduced by me 
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when tlic leaves were very tender, almost 
when these wen‘ in the bud stage. Tf the 
mites arc introduced after the leaves hav<‘ 
developed, it is seen, that the galls formed 
are cither very few in number or they will 
not be formed at all. 

Since the Itonidid by itself cannot produce 
galls as admitted by Mani and since the 
mite by itself can produce* galls as seen from 
my experiments I think Mani should revise 
his vi<*ws and admit that th<* mites are the 
true gall formers. 

M. C. OlIElUAN. 

Agricultural College and 
Research Institute, 

Coimbatore. 

March 19, 1^3.1. 


• .Inn. and Matj. Natural History. 19.1.1, 11. 201. 

- .Inn. and Matj. Natural History. 19.13, 12, 1.1H. 

Proc. 2Jst Ind. .W i. Coinj.. 19.14. 

* Cnrr. Sci. 1934. 3, 20S. 

'• Nccords of the Indian Mnsenin, 19.14. 3G. 427. 
Note. Wr. M. S. Mani aKrec.s with Mr. M. C. 
Cherian’.s finding.s and acevets his results as curroct. 

A Central Nutrition Board for India. 

Yoru editorial in the April number of 
Current Science is much to be welcomc»d. 
Several times during the last thrive years 
and especially in connection with some 
University t‘xtension lectures delivered at 
(Client t a in 19.32 and lately in connection 


with the sym]) 08 iiim on Vitamins, held 
under the auspices of the Indian Scitmcc 
Congress at (''alcutta, 1 had occasion to 
stress the need for the establishnumt of a 
(Vniral A'litrition Hoard for India. It is 
encouraging to note that some nutritional 
investigat ions are being carried on in India 
in iiilTer(*nt laboratories. While it is desirable 
in the in1eri*st of science that there should be 
some individuality about the re.scarches 
that ar4* being conduct e<i at jlilTenuit centres, 
the nec(*ssily for a co-ordinating central 
organisation wouhl appear to be paramount. 
Such an organisation may be entrusted with 
the task of (1) co-ordinating the nutritional 
work of dilTerent laboratori(*s, (2) sugg(*sting 
investigations of practical importance in 
rehitioii to the varying climates, soils, habits, 
tniditions, availability of food-stiiifs, etc., in 
dilTerent parts of the country, and, especially, 
in ndalion tc) tin* lairchasiiig po\v(*r of dill'ereni 
classes of peo]de, anti (.3) making tin* n*sults 
available to the gem^ral public in simple non- 
technical language. 

This board should work in close co-op(*ra- 
tion with the lm])erial Agricultural Touncil 
and with the chic*f medical organisations of 
the country. It would he a great thing if 
your editorial can stiniulati* thought in this 
direction and lead to the (‘stablishment of a 
committee to go into the pro]>osal in tletail. 

H. r. GriiA. 

P. 109, ijake Road, Calcutta, 

May 1, 19:i5. 


The Distribution of a Simple Epidemic Disease. 

Hy Prof. J. A. Strang, 
rnicerMity of Lneknow. 


'T'llK population being divided into 

^ groups v„ in which means 

the number of persons who hav(‘ exjM»rieneed 
(or are experiencing) an wth attack of illness, 
it is shown that the numbers r„ are deter- 
mined by the equations 

N — 'I- 1?^ -}■ I’j ■ I - . . V„ -i- 


dVi 


dvu 

Pn^n 


where is tlu* probability that an individual 
of the gi’oiip will (‘xperieiice anotlier attack 
within unit tinn 

Modifications arc suggested for the cases 
in wliicJi 

(i) only a finite number of attacks is 
ex])ericnccd by eacli individual, either 
because the kth attack is always 
fatal, or because the A*th attack confers 
immunity ; 

(ii) migratjon occurs during t lie epidemic; 

(ill) births arc included iu the reckoning, 

iiiTecting or r.. and v, according as 

* A resume of the lecture delivered under the 
auspices of the Faculty of Sciences, Lucknow Univer- 
sity, Feb. 1935. 
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the child of infected parents is not or is 
infected at birth ; 

(it) individuals are retnov(Hl by death or 
otherwise. 

If the factors p„ an' independent of the 

numbers e,, the differential 

equations ar<‘ iinear'and horaoj^eneoiiH, and 
solutions an« then'fore linearly additive. 
The bearing of this on the application of 
results is iM)inted out when statistics refer, 
as they often do, to the sum of a number of 
outbreaks of disease and not to a single 
outbreak. 

2. The equations are integrated in various 
cases. 

(i) When the probability of infection is 
constant. Application to the ocwirrenec* of 
cancer. A set of statistics is discussed in 
souH*. detail, and is shown to bo better fitted 
by taking 

f — I r~£ 

P„-=P> P,^—r P, Pi ■ P, 

where r—i or and represents the avc'rage 
number of p<>r8ons in a household. The 
effect of incn'ased liability with age is (>sti- 
mated and rejected as insufficient to c.xplain 
the outstanding discrepancy. Probable 
reasons for the discrepancy. 

(ii) Integration when p„ is a function of the 
time and indeiM'ndent of n ; wlien a constant 
mortality rate is intniducml : wdieu the 
general mortality rate and that due to the 
epidemic, are separately allowed for. 

Conditions for the existence of a static 
condition are obtainixl and inter])reted when 
p is constant. 


(iii) Integration when p„ is not indepen- 
dent of the numbers v„, but is proportional to 
the number of infective cases, and is therefore 
given by 

P H -I + • • • • -!-♦«»»« + • • • • ]J_T 

whert^ T is the time during which infection 
persists after the occurrence of a given case, 
i.c., the infective period. 

Integration by stages when T is constant. 
The natun^ of the solution. 

The equation 

2--p(S-f>) [v-Y {i --T)l 
and its exact solution by means of the 

substitution N - r— ]■ 
w 

Pirst approximate solution. Application 
to the Great Plagmi of London. 

Hecond apiiroximate fonnula valid near tlui 
iM'ginning of the epidemic when T is const ant . 

An approximate solution is obtainable 
even when T is not cemstant, by substituting 
for V It T) a mean value k. The solution 

c-k_^ «_L.. 

"N — 1> X 

Simplification when N is large compared 
with «, c, k to V k—(n - k) e 

Application to plaj'iio statistiiM. The 
evaluation of k furnislies an approximate 
value of T, and it is shown graphicallj that 
the variation of T closely follows changes in 
the relative humidity of the atmosphere. 
Effect of temperature* ami hnniKlity on the 
rat flea, and its connection with the above. 


Exploration of the Sea. 


rpHlil rejKirt of tiie d(*1egates <»f the 
I United Kingdom of tlie 27tli meeting 
of the International Council for the explora- 
tion of tine Hea, lield in Coperiliagen from 
June 4-11, 19.‘U, contains very useful re- 
commendations for preventing the capture 
of young iisli below the siz(f at wliieli they 
can be sold at remunerative price for the 
food of man, thereby assuring a continuity 
of stock. The regulation of the size of the 
mesh in the trawd nets and the imposition 


I of a size limit for food tislies wliich may be 
laud(*d for sale, formed iiniiort*nt siibjceis 
of discussion and tlie Council stutcil that 
with a view to ultimate solution of all 
questions conncctwl with the exploration of 
the seas it is essc'Utial that eacli Governmeiit, 
should arratigt* for further obst'rvations to 
be carried out by competent observers not 
only in res(‘arch vessels but also in commer- 
cial vessels and llsli markets. 
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Research Notes. 


The Dutch Cosmic Ray Expedition. 
Prof. T. Clav and his collaborators have 
published a scries of i)apers dealing aith 
the results of the Dutch (-osniie Hay Expedi- 
tion, in Phynhn, The* results reported are 
very valuable, and interesting. They (hid 
that there is not only the magnetic latitude 
effect but also a magni^tic longitmh*. effect 
ascribed to the eccentricity of the (‘arth's 
magnetism. They have investigated fise 
variation of the intensity of the cosmic rays 
with respect to the altitude*, the atmosjilieric 
pressure and the presence of clouds. The 
variations in the pen(‘trative power of the 
rays with the magnetic latitinle has also 
been investigated and the n^sults obtained 
have been published in the recent number of 
rhynica (April I03r>). 


Heavy Water Plant. 

Brown and Dagoktt (./. Vhrm. Phyn.y 1035, 
3, 210) have described an iniprov<»d ty|K‘ 
of laboratory equipment for tlie production 
of deuterium oxide which opiTates at a 
higher efficiency than has b(‘i*n pnwioiisly 
reported. The electrolysis of a 3% solution 
of pure soil him hydroxide is conducted in 
8tc»el cells of seanih'ss tubing which serve as 
cathode, the auo(h‘ consisting of nickel 
plates. The cells are operated at 100 amperes 
in four stages, the concentration of the 
deuterium oxide being 2-5, 12-0, 00-0 and 
09% respt'ctively at eaidi stage. The gases 
generati*(i by electrolysis an* as usual made 
to recombine, and the entire design is explo- 
sion proof. The residue obtained in the 
fourth stage is distilled and subjected to an 
additional stage, of electrolysis. The gasc»s so 
obtained are mixed with pure oxygen and 
burnt in a silica jet instTteil in a pyrex 
condenser resulting in tin* production of 
heavy w'ater of the. highest purity. 

M. P. V. 


Electrolysis of Extremely Dilute Solutions. 

The literature ngardiiig applicability of the 
Nemst’s law of variation of potc*ntial with 
concentration, E— E,,+RTlog^.C, at very 
dilute solutions has been contradictory 
(e.jf., Bchmid, Vogele and Winkcliiiaim, 
Heiv. Chim. Acta, 1932, 15, 393). M. 
Haissinsky has now shown (J. Chim, 
Physique^ 1935, 82, 119) that if careful 


precautions an? taken about equilibrium 
conditions, etc., Nernst's law^ is found to be 
applicable right dowmto sucli low coneentra- 
lions as to It)"’- w. He has in particular 
ineasun*d hy the method of Hevesy and 
Paneth the (critical potential of cathodic 
deposition of bismuth at these great dilutions, 
using HaE and ThP as raclioaclive indi- 
eators, and finds a progressive change of 
potential with concentration in accordance 
with Nernst’s law*. 

M. A. G. 


High Pressure Phenomena. 
BriiHtMAN {PcpirwM of Modvrn Physie^^ 1935, 
pp. 1-33) has presented a short, aecount of the 
theoretically inten*sting aspects of high 
pressure phenomena. A simple computa- 
tion sliows that the ehanges vvitliiii the atom 
that take phiee n»i(ler jiressurcs attainable 
at present should be small although appreci- 
able. The nature and inagiiitude of the 
interatoinie ehanges are closidy connected 
with the law of interatoinie forces. The 
original theory of Born has<*d on the Bohr 
atom, the empirical ninth power law and 
the exponential law* emerging from w^ave- 
mechanieal considc.*atioiis are all found to be 
more or less short range apiiroximations, and 
fail to rej)roduee the volume changes at higli 
pressures. The stiuly of the variation of 
the thcTinal coefficient of expansion with 
pressure* leaels one to the surprising result 
that a system may acquire negative values for 
entropy at hiirh enough pn*s8iircs ; this is 
caused hy the fact, that wc are measuring 
entropy with re*spe*ct to a system in w’hich 
atom is an inviolable unit. An examination 
of comiircssibiiity of liquids at diiTe?rcnt 
prcssun*s rev«*als a large amount of “slack” 
between molecules at low' jiressiires ; increas- 
ing pressure* removes the slack rapidly and 
the eemipTessibility is high. At higher pres- 
8uri*s, wiK*n the slack has been retmoved 
there re*mains only the compressibility of 
the molee'ules anel the ’Schottky shrinkage.*.” 
wiicncc the cemipressibility is low. The 
nature* of the variation of the thermal 
t*oeflUie*nt of e*xpaiision with te*miK*rature 
shows that the etTect e»f pressure is to make 
the ntom rathe*r than the mdevulc tlm indi- 
vidual unit of structure. 

The're have* bce*n a number of speculations rc- 
gareling the form of the molting point curve at 
high pressures. They arc : (1) the occurrence 
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of a critical frwzing |ioint, (2) a rise of the 
curve to a niaxinuun followed t)y a fall, (.'!) a 
rise to an asymptotic, temperature at inlinite 
pressure, and (4) an iiidetinite rise with 
pressure and temperature. The ]>resc‘iit ex- 
perimental data tend to support the last 
prediction. 

As regards . the polymorphic transition 
amongst solids tlu^n* is no n^gular form for 
the curve. The only generalisation possible 
seems to be that it never ends in a critical 
point, which shows tlu^ non-existcnce of a 
continuous transition from one type of 
crystal lattice to aiiotluT — “a gratifying check 
on the validity of our picture* of the constitu- 
tion of a crystal’' ! The solid-solid ecpiili- 
brium is not a mobile one so that one tinds 
a rang(* of pressiin's and temperatures over 
which either of the forms may exist, fn 
the interpretation of these equilibria it is 
often nec<*s8ary to assiiim* that the attractive 
cimtrea are etT(‘ctively located on proj(*ctions 
and not at the geometrical centres of mole- 
cules. 

8(?veral oth:‘r properties such as viscosity, 
conductivity, etc., have lM?eii investigated 
at high pressur<»s, but their theoretical inter- 
pretation is beset witli difticulties. 

Certain fascinating speculations are |Kissi- 
ble regarding the <*(Tects of extrenu*ly high 
pressures as exist in the stars. Matter in 
such highly compressed state has been shown 
from astronomical evidence* to have a density 
of the order of 100,000. A theoretical 
consideration shows that such inattc'r can- 
not exist in a crystal lattice but it should 
more nearly correspoml to a jelly at ordinary 
temperatures. The matter as we usually 
iind is eontined to a narrow diagonal band 
rising from iM*ar tin* origin in the (extended 
l)ressure-t(‘mpcralure plane; on the high 
temperature side of the band it dissociates to 
a gas of eh*ctrons and nuclei and on the high 
pressure side it. collapses to a ‘'pressure- 
squash’', possibly having neutrons, electrons 
and protons as the units of structure. 

K. S. (>. 1). 

Chemical Properties of Elements 93 and 94. 
.Regarping the existence of ehmicnts of 
atomic numbers greater than 92, there has 
been much controversy. For the correct 
interpretation of Fermi's results on the 
uranium bombardment a discussion of the 
properties of elements 93 and 94 is necessary. 
Orosse {*/. Am. Chem. Afoc., .1935, 67, 440) 
has dedbUMd the chemical prof)erties of 
eiementl'OS and 94 according to the periodic 


law and Bohr’s theory. There are two 
possibilities. Either dements 93 and 94 
are the highest homologues of manganese 
and iron rcsp<‘ctively and may correctly 
be termed ekarhenium (En) and ekaosmium 
(Eo), or they b<*long to second group of 
rare earth elements according to N. Bohr. 
The fornu^r seems to bo more probable. 

Ekarhenium will have valencies up to 7, 
form the highest stable oxide Kn .O^ which will 
nudt bc‘low^ 375®(\, be reduced’ by liyilrogen 
at elcvatcMl tcmp(*raturcs, form an acid with 
water and may also be basic with strong acids 
analogous to iiranyl salts. Fkarhcniiim liepta- 
fiuoride will be v(»ry volatile and will hy<lro- 
lyse with water. Ekaosmium will also have 
dilTerent valencies up to t he maximum of 8. 
The highest oxide EoO j will boil below 200°(\, 
be a w<‘aker oxidising agent than OsOj. Tlie 
high(*st halides will be volat ile* and r(*adily 
hyel roly sable. 

Aeeonling to X. Ilohr, somewh(*n* beyond 
uranium a "second group of rare elements,*'^ 
i.r.. elements with similar proper! ies, is to be 
expect <‘d. The additional electron between 
Hiie<*essive (*lemc*nts will lx* bound in a 
lower quant uin I(*vel and not be available* 
as v{ile*ncc e*l(*e:*tron. Assuming that the* 
tilling of the* le)wer eiuantum Ie*ve1 begins in 
uranium, iiraniiini would e*orrc*spe)nel to 
e*e*rium in t he* lirst grenip e)r rare c*arths aiiel 
e*lements 9.’i anel 94, also 95 and 915, e*te., would 
all have pre)pi*rlic*s very similar to e*le‘meuit 91. 

A ele*cisie)ii as te» the* nature* of thi*se* e*1(*m(*ntM 
can also be* made* by calculating the* (*nergy 
levels of the* trans-uranium ch*im‘nts. 

Iv. S. R. 


Effects of Lactose on Growth and Longevity. 

The nutritive* value of lactose* has re*c(*ivefl 
ve*ry little* attention in the* hanels of pe*diatri- 
eia-ns, in spite* eif the* fact that this sugar 
forms a major constituent of the* solids of 
milks; the sedids of human milk contain 
as much as .50 per cent , lactose. Whittier, 
C’ary anel Kills (J. of \ntntionj 1935, 9 , .521) 
have report eel the*re*suItsof the»ir experiments 
eiii the influenerc e)f lactose feeding on the 
body we*ight anel longe»vit y ; significant diflfer- 
e*nce»H bL*tw<*e*Ti lactose?- fe*d and other sugar- 
f(*el laboratory animals liave bc*en found. 
Thus lactose caused more rapid growth of 
yemng rats than sucrose and the animals, in 
general, lived longer. Sucrose feeding was 
conducive to fat aeeumulation both in rats 
and pigs. The? rate of growt.h on lactose 
rations is evieleiitly not accountable on the 
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basiH of Btirnulation of addopliilie or^raniHms 
in tbo lower inteRtine, sincM* dextrin lias not 
the same influenee on p:ro\vt]i as has la(dos(^ 

11. N. S. 

Brains of Deep Sea Fish. 

William M. Shanklin (PhU. Tram. Hay. 
Hoc., Lojid.j 19.*15, B. 516) has made an 
important eoniribntion to our knowhsl^e of 
the sirncjiure of llie brain of three de(‘p sea 
fish , — Ciaphvft fhmmlK Savrida 8 iinplvio 
and liatliypteroiH arimdarphenoj'. 
rare spociimms were eolle(ftc‘d by the Rinjjham 
Oceanographic Expedition oiT the Cat 
Islands (Bahamas) in 19:27. The author 
gives exhaustive accounts of the various 
nuclei and fibre paths in the diencephalon and 
mesencephalon n^gions of the brain. In 
important structural details, the three fish 
differ considerably from one another. The 
brain in the examples inv(‘8tigafe<l has 
undergone considerabh* moditieations over 
the normal teleostean brain. The author 
states “irow(‘ver, it will be impossible* to 
evaluate the full significance of these modifi- 
cations until more is known concerning their 
natural history and until more extensive 
studies are nuule on the dce]i sea fish." 

A new finding reported in tliis paper is that 
the forebrain bundle, which normally termi- 
nates in the region of inferior lobes, passes 
around the outer edge of ])ars rotunda and 
turning dorsally and passing adjacent to the 
ascMunling gustatory tract reaches the sensory 
root of the trigeminal nerve. The author 
explains this as a mechanism whereby 
the olfactory im])u1ses of the second and third 
order are relayed direct from tin* forebrain 
to till? cranial iM*rve centres. That the 
torus longit.iidinalis is closcdy associat<Ml with 
tlui optic tectum is clearly evi<leneed by its 
complete absence in the brain of nearly 
blind tish. Hathypfrrois. The gustatory 
mechanisms are liighly degenerab* in the 
braids of the deep sea tiah. 

New Secondary Sex Character in SalicHthi. 

lx distinguishing sex among SaHrntitu size 
of individuals and the presimee or otlic»rwise 
of a vocal sac have Imtii largely used. Latidy, 
after an exhaustive comparative study of the 
larynx, the presence of an (esophageal process 
was almost made a sex determiner in the 
female Ifanid individuals. ^Ir. Lin (J. 
Morph.^ 1935, 67, 131) having studied 91 
genera and 553 species, has come to t.he 


conclusion that a series of connective tissue 
bands which extends the entire length of 
both lay(‘rs of obliijuous muscle, h cliaract(*r- 
istic of only the male* and he labels it '‘The 
Linea Masculina*'. This is found only in 
adult mnh*s and it is sugg(*sted that it may be 
associated in soine way with voice produc- 
tion. 


Development of the Sense Organs of the 
Larva of BoirylluR. 

(\ (lUAVIs AM) (1. ItlLRV (J. Morp'l., 1935, 
57, 135) having studied the. development of 
sense organs of HatrylluH larva liave eoine 
to the coiieliision that these organs find no 
homologiie in the same of Molgiila and 
.Vmaroiicinm. In lintryllm^ the stutolith 
appears as a single club-sliaped e<*11. The 
light sensitivi* organs app(*ar as 5 small 
tiiaments, each from a ganglion. These tila- 
ments penetrati* into a cavity formed in the- 
statolith, which becomes later pigimnited. 

Hyobranchial Apparatus in Plethodontidse. 

Tiir plethodontid salamanders are highly 
specialised imlividuals ami are divid(*d into 
Ki genera, d. Piatt (•/. Marph.^ 193.5, 57, 
21.5) having stndietl Hit* skeleton and muscles 
of the liyohraiiehi:.! api)aratus interprets 
tlie phylogeny of the family in a slightly 
different way frmii what is accepted to-day. 
Three separate* lines an* ih*rived from a 
primitive plethodontid stoek ; one result.c'd 
in tin* Ilesimignathns group, the second gave 
rise to the Stcrcochilus and (lyrinopiiilus 
groups wliih* the* tliinl (*nd(*il in Jdethodon 
and Oedipus groups. 

The Origin of Potash-Rich Rocks. 

^Y^ru his usual brillianee K. 1). Ti*rzaghi has 
offered a solid iem {Amfriran Journal of 
Svivnv(\ No. 172, Vol. 29) for the mo.st vewed 
question in petrogeiiesis, namc*ly, the origin 
of potasli-rieli r(u*ks. Jle has fully elisciisscd 
tlie well-known hypothesis of Ihiwcm where 
lie postuIa.t(*s tin* reaction between Ortho- 
elase ami Anorthite, and the (*qii ally w(*ll- 
known siigg(*stion of Vogt for the origin of 
sueh nieks. Field exaiiqdes have b(*en cited 
to show the production of granites and 
pc)tash-ric*h rocks by tlic intense fclspathi- 
satioii of si'dimcntary and mctaniorphic 
rocks. Experimental observations of Det- 
trioli and E. W. Clarke have alrcj^y indi- 
cated the increase of potash soda ratio during 
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the weathering and alteration of rocks and 
soils. Wasliington’s analyses further show 
tliat the devitrilication of volcanic glasses 
tend to increase the potash ratio of the rocks. 
Therefore Terzaghis suggestion that the 
process of folspathisation is more prevalent 
than we suppose is a fruitful line of research 
for petrologists working on the interesting 
problem of the potash-rieli rocks. 

* Mineral Resources of Rajputana. 

Affwii a (|iiarter of a C(»ntury's detailed work 
ill Rajputana Dr. A. M. Heron of the Geolo- 
gical Survey of India has just now published 
(Tranmciiom of the Mining and Geological 
JnstiMe of India, Vol. 29, Pt. 4) a compre- 
hensive account of the mineral deposits of 
that vast area. In the words of the author 
''Rajputana is not rich in mineral wealth 
either actual or jiotenlial,'’ but yet he has 
located about lifty minerals including some 
building stones giving the necessary details 
for the pros])eetor. It is only coal, sand- 
stone, marble, slate* and gypsum lliat are 


The Journal of the American 

fjytlE December (1034) number of this 
-L popular magazine is full of interesting 
articles. The contribution by II. T. Halt 
on the habits of Pangolins of Asia and Africa 
is a fascinating account of tliese queer 
animals which arc little known but much 
misunderst uod . These bizarre mammals 
have, exchanged their coat of hair for one 
of large overlapping scales, and possibly 
in consequence of their feeding on termites, 
they have lost their teeth, and if it is compen- 
sation at all, they possess powerfully deve- 
loped claws for dismantling the termites' 
nests. Like the millipedes, these animals 
roll themselves up into balls when disturbed 
and also emit a hissing noise. Their long 
tongue which is prcdiensilc and is coated 
with viscid mucus, is an adaptive modilica- 
tion for gathering up large number of ants. 
Equally ' interesting is the article on Wild 
Bees by T. D. A. Cockendl who lias re(*.orded 
the strange nesting and feeding habits of 
a number of species of solitary and social 


being cx)ntinuou8ly worked, giving employ- 
ment for a large number of people. Some 
of the old workings have been stopped due 
to want of proper transport facilities. Of 
the other deposits none has any economic 
importance either present or potential. 

Tlie wealth of information contained in 
the book is so useful, as to make it an indis- 
pensable guide to any capitalist undertaking 
prosi)ecting or mining operation in Kaj- 
putana. Tlie author has given copious 
referenc(*s of much value and the book gives 
a complete* idea of the ecsonoinic gt*ology 
of this ar(*a. Since* the book has been 
“ designed to those who desire to go to Baj- 
piitana to make their fortune or otherwise,” 
a mineral map would have been of much 
value c*Bp(*cially to those living outside 
Rajputana. 

Dr. Heron richly d(*scrvcs to be compli- 
mented for the* very valuable and authori- 
tative* work whie*h lie has brought out fen* 
the benefit of both geologists and mining 
engine*e*rH in and arounel Rajputana. 


Museum of Natural History. 

bees. Among these, mention may be made 
of such inte*resting forms as the peculiar 
\omia, the large* MegalrHiia, the tiny 
Ferdita, I he le*af e*.ijtt-ing Megarhlle anil the 
loiig-toiigiieMl Militoma. Tlie ac(*ount of 
Earfhquake*s and of the in8trunu*nts tliat 
rccorel tlii'M* moveme*nls, by Chester A. 
Ree*ds, has a topienil intere*st and the article 
on the* “Haunts of the Wailing Bird” by 
Alfre*el M. Bailey gives a de^scription of not 
only this but also of other birels occurring in 
thes typical Florida’s meandering water-ways. 

The January and February (1935) issues 
of this Journal are as usual full of readable 
article's. In the* .ranuary issue, Edwin A. 
Oolbert gives a beautiful account of those 
grassy plains of what is now Nebraska, 
inhabit ( mI by animals long since extinct. 
Thff^sfs an*, brought to life before; the mind’s 
«y^N l>y a vivid description of the recon- 
structed fossils of weini Miocene animals. 

Is it feasible to organise and publish a 
Journal of this type in India t 
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Jute and Allied Fibres. 

By K. Biswas, M.A., 
Royal Botanic Garden^ Calcutta. 


A TTEMPTS have been niadn from a very oarly 
" period to test differeiit types of fibrils iillied 
to jute fibres and to replaeo jute nbi-es by fibres 
of some other species. The fibres allied to jute 
are well known to cultivatoi's for some time and 
adulteration of juto fibres of oonimei'ce is not 
uncommon. Commercial peojile dealing; in jute 
carry on tmnsoctions either t<i tlieir advantaj^ 
or disadvantage in pinpoition to llieir knowledge 
and experience of distinguishing the genuine 
fibres of juU* from the ivst while handling the 
stuff in the market. Some of the Hbre^s are so 
much allied to jute fibres that it is by no means 
an easy task of distinguisliiiig betweem two or 
several fibi*es if mixed up togeilier. Of sueh 
fibre- yielding plants may be; mentioned Ilihiftnutf 
cannabi^i^M Linn. (Mestapat), an annual or peren- 
nial prickly herbaceous shrub. This species is 
wported to glow wild, east of tlie Northern 
Chats but gencM-ally cultivated for its fibi'es In 
(*hota Nagpur, district.s of Meerut. Noiihcrn 
Oiidh and oxtensivedy cultivated in Central and 


(*heniioal Examiner, Customs DepaHinont, Cal- 
cutta. I offer my best thanks to Mr. ( I hose for 
favour of his placing the authentic materials at 
my di.siMxsal. 1 understand investigation on a 
SfHind f(K>ling is likely to bo in |)rY>gi‘ess in Mr. 
C> hose’s laboratory. Due to cxiiurt> of various 
iibn>M and differimt kinds of fui-cdgn cotton and 
W(3o11en gfM)ds at' pre.seiit pouring in Calcutta 
markets, tlie distinction of ditfenmt qualities of 
fibi'es is nowadays gaining eon.sid(U'ahle state 
i til porta ncf^ 

The writer I'ealises that such an investigation 
can be best carried out by chemists, physical 
chemists and plant physiologists, lie, therefore, 
by contributing this .iiiicle, invites their sugges- 
tions for a practical, siin)>]e .nnd speedy method 
of distinguishing various kinds of fibi'es from 
gimiiine jute? fibres, and also of ascertaiiiing com- 
parative value of various (fiialities of genuine 
cotton and woollen gooils from sjiiirious materials. 
Siicdi a discovery will undoubtedly be of consi- 
derable importance to comnierciarand industrial 


Snuiliem India. It is also roporied that the 
plant is not uncoiiimon in the lower llinialayas 
asc'ending up to feet in elevation. In Dnc<‘.a, 
East Bengal, the plant forms the chief material 
in the inaniifacturc* of paper, 'f’lie species is a 
well-known nicdiciiial plant. Tiuf filires of this 
species are very murli allied to jute fibres, and 
ai*e profusely employed in Meiigal for the pur|K)s(\s 
of or as a substitute for jute in the iiianufactiire 
of fishing nets and other articles of commerce. 

.lute belongs to the genus CorrhoruH of the 
family ■I'iihu.'ea*. ’riiere are about foiiy species 
under this genus whicli^re distributed throughout 
the tropical paris of the world. Out of this t4ital 
number only eight .species are wiUl in India. Of 
tlu»se eight sjiecies again only two species Corrhortts 
rajiEuhtris L. and C, olHnnitu L. ai**.* the chief 
source of the supidy of fllm^-jiite or gunny. I’he 
jute plant is an annual. eiiMrt, tall, little-branched 
herbaceous shrub. The fibn- is Is'aten out of 
stems after cutting and I'ctting in water. Tlie 
above two sjiecies of jute (pat) pnqier are 
grown chiefly in Xorihern. (’(uitral and ICa.stern 
Bengal and art' not available in any other pm- 
vinces of India. I’lie place of jute fibo's is g«»ne- 
rally taken in other iniivinces by Ctnniabis satira 
(Indian Hemp fibre), VroUtUir'm jioicea (Siinn- 
Ileuip), Jiibiscutt vtnimihlnuH (Deccan or .Xiiibori 
Jloiiip) and Honietinies Mahrhnt ntinlata (Ban 
or Ban-bhendl) ami SUbi sp. (Bcrala). ’rhen* ai-c 
two other Hibiscus species whose flbn‘s ai-e .also 
closely allied to jute (1) //. Ahvlnwarhun Linn. 
(The Musk Mallow) a bushy IwM'b wliidi grows 
during the mins and fJowem in cold season, 
occurs throughout the warmer paris of India. 
(2) If. Sahadarijfrt Linn. (The Bozelle) an 
annual, glabrous, iinarnied liorb with fiurplish 
stem which is generally cuUivnted throiigbcmt 
the hotter parts of India. Adultemtion of jute 
fibres with those of Hibiscus ap. or identification 
of one of these fibres ns jute fibres appears to be 
of daily occurrence in commerce. 

I have recently hod an opporiunity of e^niin- 
ing such fibres particularly of jute and Jlibiscus 
through the courtesy of Mr, M, C. Ohose, the 


people of this country. Their work is likely to 
iiave a far-reachsiig value. But in the. meantinie 
it might be worfli while to reiicirt here the iiisults 
of my exaiiiiiKif ion of jute nnil Mesta fibres, as 
also concliiKion.s arrived ai from experiments 
carried out on these two fibres hy some of the 
■proviouH workers. 

.Macioscopic exainin.atioii shows that jute fibres 
are moiv silky to the touch, very pale brown, 
finer and moiv pliable or elastic than those of 
Mesta tlbros which a»*e slightly deeper V»niwn, 
eoarsi'r and harsh. Both are combustible but 
jute appears to bi.» i|uicker in catching firo and 
less resistant- to combustion, fiesta fibi'es seem 
to .support combustion to a ceriain. extent. 

MiciYiscopic exam illation reveats that both 
fibres are hn.sl llbre.s and an; coiupo.sed of pro- 
.senehymatniiH cells cohering togi^tlier in bundles 
by dovetail arraiigLMiient. The thickness of the 
eell-wiill varies at both the tapering acute or 
acuminate ends in ultimate fibre. By ultimate 
flbi'e is meant- a single jirosenehyinatous cell of 
the bast filires wliich miglit lie separated out by 
iiincemtioii. The ultimate fibres of Mesta 
{IlihittniH ninmthhiuH) vary from 1 .5 to 4 mm. 
in length and 12 in width at the middle. 
They aiv nearly of the .same length and 
wuitli as tho.se of jute, which vary from 1 
to 2 mm. in leiigtli and nearly 12 u in wddth. 
The thickness of the wall of both the llluvs is 
•I It and the lumen is 4 /t broad. But roiigliness 
in Mesta. fibres is evidently due to tlu; nature of 
the onenisting substance lignin. Pliable more 
elastic composition of tlie cell-wall of jute fibres 
is due to this ilifTerence in lignification which 
occui's iminteri'iipt-edly over the whole area of the 
cell wall. Tlie nature of impregnation of the 
ceil-w;ill in jute, is neither true cellulose nor line 
lignin. It- is a compound cellulose peculiar to 
jute and cereal grass type and in the case of jute 
it is known as lignoccllulose. Tlicsi^ lignocellu- 
losos induce formation of Pinasinti blue in the 
greenish rod solution produced by mixing ferric 
chloride with potassium ferricyanido. It is on 
this point, I mean, the nature of lignification, that 
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Uibiacus cannahimta (Mesta fibre) are of lesw 
textile value. Under hydrolysis (t.e., laiiling in 
one per cent, caustic: soda, Xn 20 ) for five minutes, 
Meat a fibres lost 11.0 and after continued boiling 
for one* hour, 19.0 per cent, of its weight and that 
under the same tivatineiit jute fibres lost consi- 
derably less, rh„ lfi..S and 18.0. Uut what 
appeara to be an iiiipoHant point of difference is, 
in spite of the slight difference in weight and 
tension experiiuent' (1 mean here the breaking 
strain) wliaf 1 may call tlie steam c^xperirnent. 
Samples of llie flbi-e exposed for two hours to 
steam at 2 atmosTiheres followed by boiling in 
Avater for hours and again steamed for 1 hours 
lost only :i.0:i per cent, by weight and jute 21 .30. 

It is due to the natui'e of lignincaiioti that my 
expenment shows that Mc^sta fibre's are moi^ 
tough, readily absorb lignin stain than those of 
jute fibre's. " Phlornglucin wit h I KM might 
exhibit ililTeiieiice of brightness in red colouration 


[May 1935 

due to the depth and difference of lignification 
of the two fibres. Variation in moisture contents 
jilted (10.3 per cent.) and pll (f.e., acidity and 
alkalinity) of ash contents of the two fibres are 
also good dilTerontial tests. 

The fibres as found in commerce are mainly 
bast fibres of bundles sepamted from the parenchy- 
matous cortie;a1 layer. They are firmly coherent 
t<ogf;th(.'r and each bundle is composcci of half a 
dozen to two dozens ultimate fibres which are of, 
as stated above, normal fusiform type. In 
transverse section tlii'v are thick-walled (due to 
encrustation of lignin) and polygonal. These allied 
jute fibres when treated with iodine are brown, 
deep yellow with aniline sulphate and jute in- 
stead of becoming briglit red is purple with 
phlomglucin and hyilrochloric acid. Concen- 
trated solutions of alkalies have also a remarkable 
action on fibres of this group. 


Colloidal Electrolytes. 


^TIK study of (*o]loidal Hlecti'oiytes has boon 
engaging the altenfion of eminent physical 
chemists, and has ui-tracted considerable interest 
freiii the theoretical and ieehnieul standfioints 
during the last twent y years. MMie term “ ( 'olloidal 
Electrelyte” was first used by Ihielaux in KM)9 
for the class of siihstetiees having pmperfies 
common to typical colloids and electi'olytes ; and 
later on the term was applied to various systems 
such as soaps, d, vest nils, preieiiis, staiflies, etc. 
It is tlierefore with deep inieresl lliat workers in 
(i'olloid chemistry and allied branehes of seicrioo 
will study fhe monograph published by flie 
Faraday Society (.hinuary 1935) embodying ilie 
papers prc'scmted for the sixf y-first general discus- 
sion held by the Society. The (lisciisNion was 
held at the University (Ndlege, London, fmm 
271h to 2Sit1i SepbrniluM* 1931 under f be president- 
ship of Pwif. F. fl. Donnan, F.R.s. ; and pwiminent 
Colloid (Miemists from overseiis attended the 
meeting. The subject was (liscus.sc?d broadly 
under two heads ; I’art 1 (leneral finehidiiig 
theory an<l experimental t-eclini(iue) and Part II 
(special and teclmieal) dealing with semps. dye- 
stuffs, piotoins, stait;hes and otlu'r materials. 

Dr. Freundlich in the intrcKliictory paper (p. I)* 
has pointed out the iinist signiffcant property 
which distinguislies a eoiloidal elect lolyte from 
an oiflinary colloid. Tlie former arc cluiimderised 
by the spontanooiis foriYiation of colloidal ions 
as contrasted with oriiiriai'y c(illni<ls wliere ions 
of an active olocirolyte are present as necea.sary 
impurities. MMie ion micelles formed as a I'esult of 
ttfffSregntion aii» responsible for tlie peculiar 
proxieiiies of colloidal electrolytes, (dsmotic 
Pressure, (Conductivity, etc.) ‘ The colloidal 
electrolytes in genei-al fall under three hrootl 
categories: (1 ) The ion micelles sensible to •liliitiun 
ivitli tiic fiiriiuition of simple ions Avliieb can be 
dialy^d (Soaps). (2) Ion micelles sensible to 
dilution with tlie formation of simple non-dial ys- 
able ions (i^yestulTs). (3) Colloidal electmlyti'S 
not afTected by dilution (Proteins). MMie o1ei:irical 
properties of tlie ion micelles no doubt undcigo 

• Iteferences are te tlie pages in the MowMraph 

{Tmna, Far. Soc., 1935, 21, 1-121). 


profound changes in presence of strongly odsorb- 
uble substances. 

The elect ificiieiiiistry of colloids and particulaCfly 
colioifhil electrolytes has bec*n extensively worked 
out by r*aiili an<l his co-workei*s {FhfHntrhPhfie 
der KoUoidp. W'ein, 1929). MMic' essential idea 
underlying Pauli’s work is f hat any colloid behaves 
like an ordinary eli'ctwilylie in tlie sense that 
its surface is dissoeiated giving rise to the consti- 
tuent ions of the solid pliase. The so-cnlled 
ionogenic eoniplex gets fixed to tlie solid phase 
giving ri8(' (<> the c'barge on the paiiicle. Tlie 
*'gf*gt»ii ions’' are the ions situated on the ]i(|iiid 
sitle of file interface. M’lie elect roi^liemicjal proper- 
th's of sols of Child ami Pliitiiiuin (p. 12) have 
been exidained on the basis of tlie adsorption of 
eoniplex acids formed during the iireparation of 
tlie .'Mils. 

The problem of deciding the* exact stiiicturo of 
tlie elc:ctri(;el double' layer surrounding the colloidal 
p.irticle lias been one of great dilThriilty. Kriiyt 
(p. 31 ) maintains that wliile fhe inner layer is 
formed from f he mat<M*ial of the pniiicle if. seif, the 
outer layer crontribiiting bi the ^ pot4'ntial 
tuny consist of ions from other sources as well. 

The cpiestion whi'lher lyophobic sols can be 
ennsidcMiMl to be eoiloidal electrolytes lias been 
discussed at great length by Uabiiiovitch and 
bis CO- workei-s ( p . 50 ) . T1 leir views di ffer f unda- 
mentally from those of J^iuli and his scliool. 
While I’uiili and Valko (p. 20) liave assumed 
that poteniioinciric methods as apfilied to colloidal 
systems give an idea of the concentration of the 
“ gegenions ”, linbinovitch maintains (p. .57) that 
poti'ntiometric methods can only measure the 
activity of the ions in the interinicellary liquid, 
wiiich is quite different from the activity of the 
“gegenions”. 

It appears to us that a satisfactory theory of 
the nature of the interfjicial layer should take into 
consideration the activity of the ”('7har)png’* ions, 
the “gegimions”, and the ions in the intemiicel- 
lary liquid. The adsorlied ions contributing 
to the charge on the particle may be the consti- 
tuent ions of the solid phase. The binding of such 
ions to the surface of the particle is usually strong. 
The “gegenions** held eleptrostatically by the 
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**chnrginsf’* ions contribute to tlie charge on tlie 
solution side. Under tiie action of the electric Held, 
the “charging” ions move with the colloidal 
particles. Tlie ions in the intermiccdlary 1if|iiid 
do not contribute to the charge on the particles. 
Regarding the interpretation of the potc^niioniel ric 
results obtained with colloidal systems the 
hydrogen ion activity) the ri‘viowers are of 
opinion that what they indicate is the hydrogen 
ion activity of the entire system. It is ‘not the 
hydrogen ion activity of the micelle or its “g(?gi'n- 
ions” or tlio ions in the interm icellury liquid; 
but it is the time and apace average of tlie activity 
of the entire system. The “gegenions” may 
vary in their activity from zero (nou-ioniseil 
electrolyte) to unity (fully ionised elortndyle). 
The activity of the ions in the interuiicollapy 
liquid may be afTcctod by the colloidal particles 
and the “ g(;genions ”, and the calculation of their 
influence is besf*t with ililVicult ies. 1'he ^ 
potential according# to Rahinovitch is governeni 
not only by the “g<*genions” hut also hy the* ions 
in the inteinrnlccllury liquid. 

In discussing the behaviour of (rolloitial acids 
on dilution (pll. Conductivity, etc.) Unbinovitcli 
(p. 55) working with V 2 O.-, snlscnmos to the conclu- 
sion that the colloiilal paiiiclcs act as ivfservoirs 
which furnish acid to the intermicellary liquid as 
dilfttlon proceeds. The results obtained by one 
of us (M, P. V. Iyer. ./. Mt/s, .Inly liKi2) 

with stearic acid sols go to show that the behaviour 
of colloidal acids cannot lie treated in all cases 
from the standpoint of Rahinovitch. In another 
paper. Rahinovitch (p. 2Sl) qiu^stions the peri- 
mental results of other workers (Mukhorjee, A'o/f, 
Zeil., llKli, 67, ITS) in ivgariling eolhadal silieic 
acid as a Tnoderalely strong arid so far as its 
elect ixiehemieal pi*o]«»ities an* concernoil. M'hough 
Rahinovitch claims to havt; prepared collohlal 
silicic acid possessing neutral reaction and {loor 
biifTeriug capacity, his vif'ws aii* n»»t sliaml by 
other workers. Tread wc*ll (p. 2fl0) ])oinls out 
that the colloidal silicic acid pnqian'd by him by 
electrolysis, shows incn*ase<i acidity on k<*eping, 
which he explains as being du<* to tlie polymerisa- 
tion of the luoliM'ules of tlie acid, and not <hie to 
any contamination. 

The extension of the Dehye-lluckol theory to 
colloidal electi’olytes whlcli is besed with various 
theowtical difliciilties has been tackled hy llaiiley 
(p. .31). It is considen»d unlikely that in pui\^ 
.solutions of eolloidnl elect it ilyt os, activity co- 
efficients smaller Ihaii those predii’l-ml by the 
cxtcrntled theory of pebye and lliickel or micellar 
mobilities lower tlian those pmiieted will be 
found. It also follows as a necessary cuiise(|uencc 
that some kind of association bet ween micelles 
and ions of opposite charge must' occur. Donnan 
(p. 80) has applied his well-known theory of 
membrane equilibrium to the iletermination of 
molar masses, osmotii^ ]>re.88urc and eloctrovalen- 
cies of different colloidal ions. 

(a) So\l>S AND hoNCS-CHAlN I'h.KCTWOrA'TKS. 

Soaps as colloidal electrol>tcs ai*e of pndound 
interest in view of their theoitdiral and technical 
iraportunee. IVIcnnin and his co- workers have 
done pioneer work in this field. By iiieasuit'- 
nients of the activity of soap solutions at 
they have shown (p. 149) ilial they simulate a 
half weak electrolyte in concent rated solution due 
to the formation of small ion micelles. In dilute 
solutions however they exhibit the properties^ of 
moderately strong electrolytes. Mrs. Laing 


McBain (p. 153) lias long been engaged in the 
correlation of the electrokinotic and cdectrolytic 
behaviour of soap gels and curds and has c.ome 
to the conclusion that the migration of Sodium 
ions in curds and geds is practically unhindered. 
She is of opinion tliat the electi-okinet ic phenomena 
in soap gels should proferably be formulated in 
temis of the directly determinable migration 
velix*it.y of the colloidal ions. The electrokinotic 
phenomena p<*i8ist in such systems to very liigh 
concentrations of added electrolyte. 

Since published data rf*gardiiig the pbysico- 
cliemical jii-opcilies of solid soaps have been scanty 
hitherto, .Bowen ami '.riiomas (p. 191) have moile 
a detailed study of the solid soaps as come, out 
from the factory. 3’hey have correlated the 
hanlnesK of tlie soaps to the rate of cooling and 
to moisture content. 33ie tempcratui'e of solidi- 
fication of the Simp has been found to depend on 
the nature of the fatty aciil pre.scnl. Thus the 
hardness of tlie soap can be coiTolnted to the 
titre of the fat eliai'gt!. The effect of eleciiolytes 
present in snaps in albuing their hnnlnc*sp and 
ot-her pi*opertM*s like their effioii»scence has bei.»n 
carefully examined. 

Murray and IlaHley (p. l.S‘:)fmnian examiiia- 
fion of the variation of solubility of long chain 
salts .such as son]>s ami eidyl sulplionic acids 
coitif3 to the oomdijsiori tliat' a tnie eiiiiilibrinm 
exists betwe<*n inicidlar and non-micellar forms. 
A largr* change in soluhility at a cf*rlaiu tempera- 
tui*e range (termed the Ivrafl Point”) has been 
ascribed to a large ehangi^ in the ratio between 
micell.'ir and nonmieellar forms. 

The striictiiii* of soap rnicelh*s is of utmost 
iiniioitanee and has been very clearly dealt with 
by l#nwii»nee (p. lie postulates two main 

tvpes of miee]Ii‘s : (a) The hm iiiieelles whendn 
all the polar gixuips an* pointing to I lie water. A 
change in concent ration does not afTi'ct the size 
of these miee1!(*s : (h) 3’he neutral or secondary 
micelles wherein thei-e is cryslalloidal association 
at the polar giiaijis. An ini'n*ase in viscosity 
is possible due to tlie latter type of nggrt'galion. 
The phase changi's in tlie niicell(*s such as “Kraft 
|Miint” are supposed to Is* ilue to the bi'eaking up 
of the secondary nncelles. 33iat soap solutions 
are attacked by aliiiosplK.u'ie iiiihieiices such as 
oxygen and <*arhnn ilioxide Iia.s lioen pointed out 
by Lottenno-ser (p, 200) wlio lias shown by careful 
experimental teclinique liiat variations in surface 
tension of soap solutions are the result of chemie.Hl 
nmethms with and oxygon at the surface. 

Stewari and Bunhury (p. 20S) liave reviewed the 
industrial applications of colloidal electrolytes, 
pariicuiarly lliose newer types of synthetic organ- 
ic compounds as have pmiiouiicetl surface-active 
pmperiies, which are iiiidiiig wide application 
in the textile industry. 'Hiese agents are chiefly 
the alkylated aremntio sulpliomilos. sulphuric 
esters of long chain alcohols, sulphonated castor 
oil ami long chain quaternary ammonium com- 
pounds. '.riieir chief applications are as deter- 
gents. wetting agents or omulsillers. Some of 
lhes«* «*onipounda hove derided advantages over 
soaps ui so far as they give a st>ft finish to the 
good.s. and aiv not precijiitated out in hard 
walera or acid baths. 

(/j) l.)yESTrFF.«5. 

The formation of micelles of different types in 
dye solutions and the size of the particles have 
been recognised to be of glx^nt impoiiance in the 
dyeing process. Valkb (i). 230) has attempted to 
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compute tliP size of the d^restuff particles by the 
study of the rate of diffusion across sinteied joiia 
frlnss membranes, iiis lesults siiow that acid 
dyestuffs are inolecularly disperse, while* the 
substantive cotton dyes ai-e a^tj;re)i;ated to form 
ion micelles. <V>nj?o red on uci^ount of H-s 
Zwitterionic nntur<‘ is nioii* highly a^jm^Kated in 
acid soliitiofi. 'Phe disrix»pnncy betwe(*ii riilfTra- 
tlon of dyi'stiilT ions Avlien finely diffusing and 
wlu*n under a ])olential (;radieiit lias been nKcribc*d 
to the inteiionic foi*cea between ihe ions of the 
dyestuff and the "ne^enioiis”. 

Hobinsou (p. 24.5) has cimipaml the hiK^hly 
)iurified dyes with eoiiimercitd products. As 
with Hi»a)) solutions, di(Ten*nt types of aK>:i'(*A:ation 
in dyestuffs liave been tibserved. 'rims the 
micelfes of ///-Denzopiirpiirine are foiintl t-o consist 
of at least ten particles with 25 per cent, of in- 
cluded sodium ; while the micelles of Menzo- 
puipui-ine III are rod-sliaped anil much latter 
in size. A slinly of the i-ondiictivily-cnncent ra- 
tion rurvi*a of many <»f the dyestufTs ch*arly reveals 
micelle formation even in dyestufl’s like methylene 
blue whicli till r*»cently were believed to be inoh.*- 
cularly disjierse. Morton (p. 2<»2) has pointed 
out the inipoitarwe of the colloidal constitution 
of the dye solution and the line struefure <»f 
cellulose lihii's in the dyeing pi-oci^ss. 'Phe pore 
dianiet^u- of viscose cellulose is much lartriT in 
the swollen than in tlie utiswolhoi state- The 
size of the pure is one of the iinportanl factors 
that determines the kinetics of tlie dyeing; pi-ocess. 
The diffusion rate* of rapid dyes thr(»u^^h cellulose* 
capillaries appiDaidies that of liilfiision in water, 
while for tlie slow dyes it is only 10“ * of tlie plu- 
vious one. Accordiiif? to this view, a^^jn^e^athm 
of dyesfulT particles will himicr flic jicnetmtion 
of the dyestuff. The presc*nce of small particles 
is (|uite essential for dyestuff absorption. In- 
01*6880 of temperature favours dye absorption 
as it caiisi^s a ilccreasc* in tlie size of flie d\e 
micelles. The lole of the* eleeti*okinetii* potential 
of the fibres in its relation bi the absorption of 
the dyestuff has been emphasised by Kreiindlicli. 
V'aiku and othois in criticdsini; -Morton’s paper. 
ir) Pkotf:ins. 

Klcid and Schacliowsky (fi. 2 III) have studied llie 
absoi'iition spectra of mixtiiics of jjelatin anti 
tanning material to elucidate the nature of the 
tanninK process, rsinj; different c<iiiiplex salts of 
Cr ♦■ + ■+ and Ke ^ + + they have arri vc*d at t he conclu- 
sion that the instability of the complex salt 
determines the tanniri}' action. ICcjfardiii^ il>e 
nature of the complexes that ar«* formed lM?twecii 
the tanning iiiaterial and v><'iatin, ex)H*ririient-s 
with cobalt ic liyiiroxhh* and gelatin >?o to show' 
that molecular compounds may he formed a.s a 
result of the secondary vahmey forct's on the 
gelatin particle. Klfid (yi. 205) lias als<i pointed 
out in another yiaper that the dyeing of protein 
fibres by acid dyestuffs is as a it*siilt of chemical 
combination. In the ease of substantive dyes 
which an; sodium salts of stilpho-acids, their 
colloidal characteristics iiiust be expect ed to 
profoundly influence the dyeing imK'ess. ‘liOaded’ 
and ^ unloaded’ silk hehavi; diffeivnily towanls 
substantive dyes. The “Joafling” material 
hinders the, frae <liffusion of the dye to the silk 
flbT*e. 'Phe structure c»f wool is different fi*om 
that of silk in so far as wlien the* fonner is sti'etcherl 
ihe secondax'y valency forces aiY; orienit*d along 
tlie chain. So wrool takes up more dyeKtuff 
when stretched tJian ivhcn unstrctclicd. Tlie 
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iniermicellar spaces in the fibres determine the 
penetration of the dyestuffs. These considera- 
tions enable us to explain the relative rates of 
dyeing of silk, wool and bides. 

Tlie ZwiiUu'ionic character of yiroteins has long 
been recognisc*d, but it has beten a moot point 
whether a pniteln molecule can be considered 
AS A iniiltivaleiit ion or whether each eharged 
«ienirc can be considtu'ed to be a single monovalent 
ion. 'I'hese ami other (*lect ruche mical aspect.s 
of pifiteins have been tackled by .1 onion IJoyd 
(p. 217). 'Pile results so far obtained show that- 
the charged c(mtn?s in a pniiidn molecule have 
not that fwedoni of movement observed with 
crystalloidal ions like sodium or chloridi*. 'Phe 
hydration centn^s and charged centres of pmtoin.s 
an* clow'ly ndated. and any eleid n)! yt ic. int1ii(*nce 
in which a yutitcdn takes part affects its hydration. 
The t-i*iidency of a piDtein to combine with an 
aciii giYiiip is govcrncMl by tin* molecular size of the 
Iatt4»r. 'Pile size and stnictun* of the molecule as 
a wdiolf* has a strong infliumf'c* on the yihysico- 
clieniicnl yiroyipi-ty of every oni* of itsaetive centn»s. 
liinderstroin-l.ang (p. 221) by eleetiYuiiotric titra- 
tions of cliipein lias lent further support, to the 
idea that the structure of the protein, /.r., eveu-y 
chai*ged centre has its yimfourid irifliii*nce on tlie 
elwiroche mical i>mpertii*s of tlie molecule. 

Higwood (p. 2.25) has studied the dilTiisioff of 
el4H*l 1 * 01 ) 1 . 1*8 in swollen bloc ks of gelatin and put 
forwainf the interesting view tliat there is a 
coiwentralion gradient of the iiiicelles wliich 
gives rise in a coricc»nt rat ion gradient- of diffusible 
ions in the g(*l. 

Wc*igt*rt. (p. 25fl) has made (|iiite an interesting 
rontrihiition on the lole of c;o11fHdal c*lc*ctroIytc*s 
in photogra|>hy. He* has adduced experimental 
evidi*ni*e to show that the* hit ragraniilar )>hase 
consisting of gelatin jmitic'les is light, sensitive. 
The* photoiiiicc*lles so formcsl have* a pi*ofoiiiiel 
infliieiic'e* on the development- of the latent image. 

'Phi* ftnagiilaling edTect of me*tHphi>sy»horii‘ ncdil 
on e*gg-albumiii has been made use of by 
Scdioficld ()). 2iM)) in the* e*stimation of yimteiiis. 
Ilf* has sliow'n that the* metaplinsphate ions get 
firmly ati**clieil to the amino gT*oii)>.s of the pi*otf*in. 
as the nili*ogeii of (he amino gmiip and the* thi*ee 
Oxygf*ri atoms of the phosphoric* acid form a 
letrahcHlrul gmiiping nniiid tlie^ creiiiral atom of 
pliosphoriis. 

(f/) STAUCIIKS and OTIIKII SrBSTANlKS. 

Siimt?e; (p. 2il5) who has done* a gi*i*at. deal of 
we»rk on stai*e*.hes lias given e|uite a useful siitninary 
of his w'ork. Steirch solutions have a nc'g.ative 
charge* in contact w’ith wa(f»r. The phosphoric 
ai;ieJ whierh is iiivariahly asxociat(*ei Avith starc*li 
eran he* 1il)e*i*ah*d by hf*aliiig. It has V)f*en detlnitedy 
estnhlishc*el that- the phosplinrie acrid is not odsorbesi 
by the* stai*e*h, nor an? t1u*iv any NVe»riier cMiniplexea. 
All the* properties nf starch show' that it is a poly- 
saercharide esti*r of phosphoric acid. 'Plie3 synthetic 
aiiiyleiphosphoric acids whierh are dibaaic liavo 
lK*e»'n sheiwn to be analogvius in their elect ro- 
rliomical bediaviour to the? staiYrli solutions. Thus 
stare:)i consists of (rt) the amylose fraction contain- 
ing no phu.*4plioi‘U8and (ft) the aiiiylopect-ln contain- 
ing nil the phosphorus. The two fractions eran he 
se*pnrat(*d by e*le*cti*odialysiH. 'ITie abnormally 
high osmotic pi'essure of the amylopectin 
due t-o ihci hydrogen ions presemt as “gegenions”. 
Electrometric titrations of aniyluphosplioric acid 
allow two definite inflexions due to tii« neutralisa- 
t ion of the two hydrogen atoms. The migration 
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velocity of the amylopliospYioi'ic mtitJ Yias nlHo 
been (Jotnrrninod. The coiidurtivity of llio sol is 
appi^xiiiiiii.cly a limuir function r>f its ctincont ra- 
tion. TheJi! is a diverRonco betwoon conducti- 
vity of the sol and its pottuitioniciric activity, in 
80 far as the con<luctivity of tlie sol calculated on 
the basis of iho pot(Mitioiii(d.i'ic activity of tin* 
liydrogen ions is much larger than the observed 
value. This is cpiite a gi'iieral phenotri(>non imd 
with in colloidal systeniH. IMii* viscosity chanj'cs 
of the starch solutions on the a^ldition of elcHdro- 


lytes have been attributed to changes in lyd ration 
as well as to the electioviscous elTect. 

in this review, an attonipt lias been made 
to present some* of the biDiiii eoiieliisions arrived 
at> regard in }4 tlu* t heory and ajiplicatiJias ^ of 
colloidal elect I'olytes. Tl’u; monograpii covering 
I2t) pages of closely print(»d matter is undoubit^lly 
an iip-to-dati' and useful ref(.*reni.*e fm* worker's in 
cnlloids. 

M. J*. Vknkataka.\ta Iykk. 

K. s. (i. Doss. 


Problems of Cereal Rusts in India. ’’’ 


T TNDJflK th<? niispiees of tbe Indian Science 
^ (Vingie-is, lield at t’aleuttii, a Syinpo- 

siiiin was Isehl on tlic Problems of ( ereal 11 lists 
in India. 

Dr. K. (’. Melda o|)ened the di.-^ciission by 
it'viewing Ids investigations int<i tlie rusts of 
wheat, barley and oats during tbe bust ."i years. 

lie said timt in the nbsimeo of alternative hosts 
on the. plains the annual propagation and spread 
has been cleverly brought home to the continuous 
pi'cserice of viable iiredos))ore.s in tlie bills, the 
spor(*s living on S‘'‘lf-sown wheats, barley and oat.s. 
'rliH infection has bium traced hi the winds be- 
coming laden with spnivs and the spores being 
rariied long distanci's by upper curivnts of air. 
In the hills barbeiries and 'riialiclriim have been 
found infected with rust hut the diseaw appears 
much after the appearance of rust on wheat. 

The various devices for exposing slides at- high 
altitudes invented by Dr. Mehta and Mr. (’Imtterji 
were tlcn 4 *xplaine<l, and the time of tla* sprea<I 
of viable rust- spoil's correlated witli tbe appear- 
ance of rust ill the Melds. There was striking 
correlation. 'Phe difTinent strains of 

rusts iiu'i with in Imlia are few in comparison 
witb those met with in l-.S.A. and this was 
explaiiie<] because tin* fungus coulil not intensively 
hybridise in absenee of s<*cornlary or alternative 
hosts. 

Tlie annual loss due to ru.sts is enoriuoiis ; 
control measures aw bivisling ivsistant viuieties 
and effort- to 4‘radicate the disease in bills by 
suspension of wheal emp and vigoimis dcstnietion 
of the disea.sed niatiM'ial. 

Dr. F. d.K. Slinw then n*ad a paper by Dr. 
B. P. Pal cm wlic'at rusts from the viewpoint of 
^lant brec'ding. Dr. Pal eiiiphasiseil that tlie 
■f.nly effective way to oven'ome the disea.*«* pmbleni 
is by bii'eding I'esistiiiit varieties. This is dilli- 
cult in the case* of wheat as the* coiiiiiieivially 
ciosimlile varietic's and those possc*ssing tbe 
higbesi inensuii' of rust resistance' belong to two 
(lifferent groups tbe iiic*iiibeis of wbicli dc> not 
ivaciily intercross. Furtlier complexity is intro- 
ciiiceci" by the existence of a large nuinbc»r of 
physiologic forms of tin* tliivc* wlii\*it rusts and 
a variety resistant to some* forms is usually 
susceptible' to others. 

JTe pointc^d out that along with these' ebniculties 
Pertain bonefiil fc'atiiivs exist- sueb as tbt> fact 
that a single gtmeiie; fac'tor sometimes de'te*nnineel 
resistance to a gioup of physiologic* nist 
and in that centain varieties which are* susc’optiblc 


* The full proceedings will be piihlished by the 
Indian Science Congress Association in due course. 


in (he sc‘cdliiig stage under grct'iiheHise conditions 
later on dcvc'lo]) in the fii'ld what is known ns 
mature resistanei', the latte*r bedng probably 
morpliedogiciil in nature. Thus ei rtaiii varic'lies 
nppc'ar to be ii^sistant Is'caiise tlie bundle's of 
clilfirenediymatous collenchyma in which tbe rust 
iiiyc.‘e'liunr devoloj) are sniall and separatc'd by 
sclere'iiediyiiiatoiiK Mbii's. .\gain some varic'ties 
showing nlutl 1 l‘c^ or tielel resi.stanei' probably owe 
their wsistanci? to the fact tiat they open their 
stomata only afte*!' the moriiirig dew has drie'd up 
so that gf ‘rill i Mating rust spoirs are killexl befoix' 
a mi'Hiis of emtry is olTe'red to them. 

In eoiieOiisioii Dr. Pal hrietly mcuilinnod the 
ivork b«‘ing carried on in other countries and tiiade; 
some' c>bse‘rvalions on the* possibility's of bri'e'diiig 
Mist resistant wheats for India. 

Mr. Burt said tliat he saw tlu* Indian and Knro- 
pc'nn harb<‘iiies growing side? by side' at Dr. 
Medita's Simla laboratory and found that Indian 
barherries were resistant while? foreign oim?s were 
sijsf'e-ptihle. ll(' thought that the epic'stion 
wlic'tlier an e'liibargo should be plaeeil on importa- 
tion of fori'ign strains would liavi* to be e'oiisiilereel, 
but. ill the me‘antime>, it would be very iisc'ful it 
systc'inal ie hotanists tliiougliout India, would 
bring 1«» tlie notice of the liiipei-ial Council of 
Agriciiltiiial Hi'search any instances of imported 
barberries being grown as ornamental plants or 
othi.'iwise'. so that tiie Council might see^ wJie'ther 
suse*c])t ihli* forms alic'ady e*xist in the cnuiitry. 

Mr. P. K. Dey said that while appreciating the 
gii'at advance in the knowledge of the rusts 
brought about by the r*^se»aiche*s of Dr. Mehta, 
be coiiKI neit be' ipiite convincc'el of the dise?use 
being ilue only to the wind borne infe'e'lion fi-om 
the bills, lie*' asked why lower leave's wei-e 
afTi'cte'd ill pri'fe-re'nce* to top ones which i-ereived 
Iiighc'st iiifc'i't ion as 1 he iiifcerl ion came fixrm above ? 
Alsi.» why was the whole* tie'lel feiunel to be siniiil- 
taiiemiisl'y affecte'd instead of rniielom areas as 
woiilel lx* presiimeel freiiii tlie» iiietde* e'lf itife^ctiein. 
Possibility e>f the spem?s it'iiiaining eieirmant in 
the seiil luitrienls slienilel not be* complc?toly 
abanilenied. Pmte^cte'd aiul non-pi'oteet(?d fields 
should be* laid to piove de*finiledy tbe inoele of 
infection. 

Dr. II. Chauelliury said that he had fiotice?d a 
peenilier e-ase* at J.y'allpur. Two distant plots i»f 
Australian wheat weiv found to be? alTi'ctcd with 
rust but the? iinligenous varit?tips of wlieat growing 
by the side of tbese^ plots bail bee»n found to be 
epiite lienlthy. Del such case's normally occur? 

Dr. Baindas asked why emphasis was placed 
on upi>ci' layere of the air curi’ents eis being the 



lit 


dtikilENT SCtEkCE 


[May 1935 


carriers of the spores instead of the lower layer ? 
I^wer layers should not be neglected in such 
problems. 

Dr. Nehni 8Uggt*stcd that the electric cultui'cs 
might be useful in checking tlie disease. A baby 
cine on a flying machine may be U8«?fii1 in collect- 
ing data of the spore distnbiition in the upper 
layer of the air. 

Dr. Bagciii said that there should be more 
intensive ivsearch in difTerentiating physiological 
forms. At pivsent very small difference wa^s 
deemed siifllciont for forming, a new strain. This 
ractice sliould be discontinued and only after 
ctailed stiuiy and ivcurilng major diiTei*enc(}s 
should tlie division into physiological strains be 
made. 


Dr. Mehta replied to the various points raised 
in the debate and said that he was not prepared 
to afllrm at this stage that the alternate hosts 
hail no part in the annual cycle of black and 
brown rusts. C^ircumstantial evidence, however; 
showed that the air currents laden witli uredo- 
spores from the hills were mainly responsible for 
the disease in plains of India. 

That loss of viability of uredospores was com- 
plet-p in the plains has been shown by experiments 
at his resi'arch station. Seed lK)rne*infection was 
non-existent, (.ircaier humhlity near lower leaves 
favoured spore germination ; hence these are 
att{ickod in ))reference to top leaves. Differential 
host studies are in progress. 

a. V. Dksai. 


Easter Session of Scientific Societies, held at Bangalore. 18th — 22nd April 1935. 


W KL( -OM K All!) HES<. 

TX welcondng the delcgatcr.. Dr. (lillxMt J. Fowler 
emphasised the need for co-ordinating tin? 
forces and facilities at our dis])t>sal and ivferivd to 
a formal agreement between the Ix'indon (heinieal 
Society, the Insfitiite of (liemistry and the 
Society of Chemical Industry to set up a liody t-»» 
be called the Clieiiiical Council. This was to 
consist of representatives of the three IsmUos. 
together with lupresentatives of iiuhistry nomi- 
nated by the Association of Dritisli (’liemieal 
Manufacturei'S. llie object of tli<? Cliendcal 
Council w’as to administer a joint fund for such 
common purposes as the maintenance of a library 
and for tins co-ordination of scientific and teclmieal 
publications. 

lie bnefly indicated the eliarncteristio aetivities 
as he saw them of the various bodies represented 
at the session. Fc*w words rrf)m him W’ere needed 
to suppoi-t- the Jiigh aims of IIk' Indian .\cadeiiiy 
of Sciences with its Pi'eRi<leiit Sir <\ V. niinian. 
It knew no limit to its sci(?ntlfle .ictivities and 
strived to scale the peaks of liiiman knowledge. 
Many of its publications weii? ]»ey«iiul the pi'esent 
iinderetanding of the lay public who W’ere content 
to await with interest" the news brought- frYuii 
those high altitudes. 

'riie Institute of Chemistry of (Ireat Flntain and 
Ireland conccincd itself with maintaining a high 
Rinentiiic anti professional status of the chemical 
profession threiighout tht? Mrilish Finpirt*, by bold- 
ing examinations and by scrutinising very care- 
fully the claims of a])plicants for its Associateship 
or Fellowship. 

The Indian Cliemical Society (Madras Branch) 
looked after tht? iiiierf?sts particularly of Pure 
CJheinistry in India, a worthy ilniigliter of the 
present Cheiidi;nl Society of l..on(lon. 

The comparatively new scienct? of Jlit)chonii.stry 
was represented by the active body know’n as the 
Society of Biological ('li(?mi.sts, India, iiaving 
its headquarters in Bangalore where it w’as a 
matter of pride t<i him that Biochemistry was 
first systematically taught in India. 

Finally, lie referred to the South Indian Science 
Assrxiiation which fulfilled a very useful fiineiion in 
holding meetinfi^ fur the discussion of matters of 
sclent ifle, technical and general importance, but 
which could hardly find a place in more purely 
specialist societies. In this way it sliould serve 
as a very neces.saiy link ociween the more recon- 


dite activities of scientific laboratories and their 
exposition to the general public. 

lNAi-(SUllAl< ADDUKSS. 

In the coui’se of his inaugural address. Sir 
r. V. Itaninn referi-ed to the possibility of classify- 
ing the main species of nacreous sriells on the 
Imsis of f heir internal structure as revea.lf?d by the 
nature and distribution of the halos w'lieii (hey 
are examin(*d by transmit ted light. The \-ray 
studies of the shells (rarric^d out in the laboratory 
supporteil the above results. 

Thf? ii‘fI(»clion eoloiirs <»f nacreous shells, 
classified into transferable and non -transferable 
types by Bi-i.wvstc?!’, were in fad found (■«> be due to 
one and the saim* type, tlie result of diffraction 
phenomena. Micmscopic examination r(‘vealed 
the intei’seirlions of llii» obrupie laycu'S of the 
material of the shell at the siirfaee, which w^as 
responsib! for the intense and vanegate<l coloiii's 
obsci-ved. 

1 1 K( KNT A D V A XC 'KS. 

Strm-tiire of MoUvitlea: Dr. M. A. fiovinda 
Bail. — An important eonseipience of the newer 
wavo-mei liariicnl theories of the structure of 
molecul(*s is that the actual strto of a. complex 
mole«!ule cannot be repii'sented in gem^ral by a 
single ehemical formula but only by a supor- 
jiosition of several stales. 'Phesc* st.ates have 
frec|iicnt1y nearly equal energies and on account 
of their sii]»erpi»sition givi? rise to an energy of 
resonance and hence to a stability. There are 
other eon.sec I lienees of re.sonnnee, such as on the 
dipole iiiomenti and notably on the steric 
properf.ie** of iiiolrnniles. 'IMie applicat ion of wave- 
ineelianics lias been generally very successful 
in ex])laiiiing several of the finer details of structure 
of molecules. 

Chemistry of IliMer : Mr. B. Himjiva Rao. — 
After briefly referring to tlie work of Faraday 
and n'ilden who established the relation of rubber 
to isoprene and of WebcT and Harries wdio deve- 
loped methods for its purification and studied 
many of its reactions, the recent work of Staudiiiger 
and Pumincrer was reviewed. They improved the 
methods of fiurillcatinn and sliowed that nibbor 
owes its chamctoristic pivipeities to ita chief 
constituent the nibbcr liydrocarbon and specially 
Stnudingor by his fiinniunental work on the 
viscosity of high molecular weight substances 
showed that rubber consists of very long molecules 
in which over 1,000 isoprene molecules are bound 
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by means nf main valencies into chains. The 
clastic properties are closely associated with tiie 
leni^h of the chain. Tiin saturated rubber 
obtained by hydroKonaiinn is also elastic, and is 
stable in air unlike the onlinary rubber which 
becomes biittle bnintc attacked by (jxygen. A 
rcfei'once was mode to the excellent synthetic 
rubber from 2-ch1oro-butadione and the ^I'cat 
impetus which synthetic rubber research would 
obtain from Staudinger’s work. 

Colloid ChemiMry of milk in rrlation lo infant 
fetdiny and human isalion : Mr. M. Sreenivasaya.- - 
The. condition of t\w casein micelise in it44 niitiiral 
enviiYmment v.arics witli difTtu'ent milks, the 
dem*G of its dispersion and its stnic of hydration 
boinK lar{?cdy influenced by the contim't of (1) 
Ijactalbumin, (2) the non-piotein nitiogeii and 
Cl) tlM5 otiior crystalloidal Cfm.stitiients like? 
lactose and salts. Milks liavinj; liij^her perceniatis^s 
of the components, in general, exliibit a hi}fh«>r 
dofpx?c of dispersion of their suspensoids and 
eiiiLilsoids and art? moii? easily difS^estible. 
The fact that the di<restibiiity of ^ow’s milk can 
be etiiianceil by tin? addition of 0..5 to l.h per 
cent, urea, is a siMnilicant advance in the liumanisa- 
lion of milk. 

The probioni of liurnanisation was not- iiieiidy a 
tpiestion of nxiiiclion an<l stabilisation of the 
enlloitlal pniiicles of milk. The nutritive valiit* 
of the tlisptM'siti^ and stabilisim; a}{t?rils liad to be 
consitleivd in that ctmnection. .Vtlenlum was 
tlrawn t<j tlie limitations of liumanisatitm impo.sed 


Science 

A Slady of Ihfi Thmndanf Labricaiin/j Value of 
Mineral Oils of Different Oriffin, (Lubrication 
Iteseaicli Technical Paper No. 2. II. M. Station- 
ery tinice, Price !k/.). This Ifeport disi;u.*<si*s tlie 
results of a nioii* exteiidtMl invest iMat ion on the 
lines described in Liibricatioii Itescaivli Tcclitiical | 
i*apc*r No. 1. That paper attemyiteil to analyse . 
the pmppiiies of commeivial lubricatinf^ oils ' 
iindi^r boundary conditions but ns two oils 
only (of unkiio\Nm oriidii) wei'c employed it was 
thought unsafe* tci bfisi* f'cneral conclusii>ns on . 
iUe ^*sults. In the pivseiit iiiveslijjation oils of 
known origin have been employed and their • 
properties as lubricants under bouialary condi- 
tions have been cori’clated witli wliat- is known : 
ti their chemical constitution, pai'ticular atten- 
tion being [mid to the inliiience <if wax. The ■ 
n?8ults of a few pR'limiiiary experiments on the 
specifle effect of the bearing surfaces are diseussi?<l. . 
♦ * ♦ 

The. Kraluaiion of (Slarc from Motor Car Head- : 
litjhUt, (Illumination Keseaif?!i Technical Paper 
No. 10. If. M. Stationery Office. Price ia. Hf/.). — 
Tlie piiesent paper applies the msiilts of piwious • 
research undertaken by the llhiniination HeseaR?h ' 
(knnniitiee, t 4 ) the practical pi*oblem of assessing 
the actual glare arising fwuii powerful motor ear 
headlights. By the method dew^ribed in the paper 
a “figure of merit” with ix*speet to fwedom fixnii 
glare can be obtained for any proposc'd lieudlight 
system. No attempt is iiuwle in the paper to 
lay down an ideal distribution of light nor to 
prescribe an actual anti-glare* hoiullight. The 
practical aim is to help designei*s of headlights 
ww-l others interested to lissess the merits* of 


by an imperfect knowledge regarding the composi- 
tion of tlie caseins and lactalbumiiLs from various 
milks. 

OiiiuiNAL Papku.s. 

21 iMipers were presented before the Session : — 
Pliysics, 8 : Inorganic and Physical (.-lieniistry, i ; 
^)i*g.‘inic Chemistry, 2 ; Biochemistry, I ; and 
Industrial (Mieinistry, fi. 

I’lniLio Leotijkks. 

Rail Baliadur Pi*of. B. Vnnkatesachnr, M.A., 
F.insl.P.. gave a l.ectui'e illustrated by lantern 
slides on “ Transrnut-aiion of J<fi(?mcnts”, a subject 
of gi'c?at ili(?oretical imfHirtancc. Dr. V. I\, 
Badami ih.divcRHl an afidross on “iSugarcanc in 
^lyson?*', a siibjt'ct of liigli ecunuinic int(?i‘est. 
The IcidiiR'r exliibli-ed sevtM'ttl spf?ciniena of 
iinprovr^l canes. 

SOCTAT. F. VENTS. 

Sir V(?nkala and l^ady Raman were “At 
lloiiu*” to till? delegates and tlie elite of Rangalnro, 
on the? IStli April. f)n the 201 h April, tlioiv? was 
anoilier ‘*.\t Home” aiTangctl by tlie Societies 
participating in the Session, at t]i(!'pr(?niis(?s of tlio 
Industrial and 'IVsting 1 iHboratory. 

Visits. 

Visits weit* arranged to the Dovei'nment Trans- 
former Factory .and (Sovernment Industrial and 
anti Testing T.4iboratory. A wholi?-day excursion 
wiis also arranged for visiting tlu? >iyscm* Iron 
Works. Bhndravali. At all the ydaces excellent 
an'angemtmts wort? made for the inception of the 
delegaie.s. 


Notes. 

various tiistributions of light, without necessarily 
liavirig ti> construct actual lieadliglits to produce 
such dislril lilt ions. 

♦ * ♦ 

Atmonpherie Pollaiion (Tfrentieth Report), (IT. M. 
Stationery Office. I*rice 5.s.) --Smoke pollution 
affects us in many ways — the cleanliness of our 
iioiiies, tlie air we’ hi-eatlie, the state of prestu-va- 
tion of f)ur liistorii? and otiior buildings, the 
sunlight we enjtiy anti st» ou. Data regai’ding 
fleiMisited impurity, suspeiitied impurity, destriic- 
live gaseous impurity, obstructitm of light am 
theivfoiv of eltise interest. It is the purpose of 
tin? invest igatitm of Atmospheric Pnlhititin, the 
Twentieth Report- of wliicli is now available, to 
.*iuppiv Kueii data. 

’ * * ♦ 

Srientifiv Rvmdlff of the Dab-h Expedition in 
Karakorum and the neighbouring areas in the 
years, lb22, 102.‘> anti Ifi2fi-;10. - 'Hie firat volume 
^\iiicb iias rt»eently been publisliotl, comprises tho 
scitmlilic ivsults dealing with fleograpliy, Rthno- 
graphy and Zoologj" eollt*eteti during I)r. V'isser’s 
thi’oe expeditions. Tlie I'esiills referring te the 
other branches of science will be incorporatetl in 
the sulHequent vohiiues. Accoi-iling lo a notice 
npiK'ivring in the Siwday Statesman dated Hist 
Miiif.h. tlie most thrilling pages of the book will 
iH^ssiblv bo those in wbicli Dr. Vissor describes 
the history of tlie discovery of Karakorum with 
dramatic simplicity. Mm. Visser has von an 
account of her Kthnographical studies. Dr. 
Sunder I^l Hora of the Zoological Survey of 
India, lias dcscribetl the IIS specimens of fishes 
collocted bv Dr. Visser and his friends. vS7 
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npocialists liavc oontribiit-iMl to the (li'si volume 
niakiri}; it a scholarly pifidiiction of i^roat im- 
imi-tancc. 

* ii< * 

Mount K remit Kd'iH’ilUUm , — A fi'enh attempt 
to 8c.*aU‘ the Kvei-est is to be made this yeai* by a 
Mntish l<!xiH«tlition under the leadoreliip of Mr. 
Hujrh l{iilledjjre. 

Mount Kvewst was ‘diseoveivd’ by t rifj^niioiiiotn- 
eal ralciilntiou SO years ai;o. The first iitt oni])t 
t<i seale t lie ponk was made in 1021 by I .imit.-C’ol. 
(\ K. llownH Hiiry. In 1022, tieneral Jh-iirc 
with a part y of experiene-ed iiioiintairuMM's rt^aehed 
a height of 27,SOO feet only 2,000 foot reniainiuK 
to reach the peak ; with the experience }>rained 
in this attempt, (leneral Mnicre made a second 
attonipt in ^laixdi 1021 but unfortunately this 
too proved unsuccessful and the leader and also 
Mr. S. li. Mallory, another experienced mountain- 
eer, lost their lives. S years later Mr. I Inf'll 
lfutledi;e led an expedition and ivached a heiirlit 
of 2S,000 feel, alioiit 1,000 feet below the suriiiiiit. 
Owing tn the difliculty of negotiatin?' th<‘ rocks 
covered with loose snow this attempt too proved 
futile. Ill the same year four I'tritish airmen 
tiew ov(?r the peak at a lieiglit of 2.'S,000 feet. 
'I'hey have taken a number of fdiotographs and 
made S(‘veral impni'tnnt oliservntioiis ami these 
arci noAV available to the experiem^^d leadc»r, 
Afr. If ugh Itiitledge, who is shortly' to make 
another expedition this year. 

♦ ♦ ♦ 

The All- India Modern History ('ongi'ess will 
be opened by the (lovemor of llombay, at Pinma 
on .lime Sth. Dr. Sliafaat Alimml Khan has besm 
elected Pi*c»aideiit. A historical exhibition has 
be(*n organised ami tool's to places of historical 
inteiY^st will he arranged for the delegates during 
tlie session. ^ 

* * 4: 

'Phe Interiiathmal (Vingri»ss of Neund(»gy will 
be lield in London fnini .Tuly 2l)th to August 2nd. 

+ ♦ * 

Tlie seventh Inleriiational Dongii'ss on In- 
dustnal Accidents and Diseases will be held at> 
Brussels, .Belgium, from .Tulv 22 27. 

* + -.1: 

The tenth <’oiigix!s« of lntern;itional S^wdety 
of Surgery' will be lield at (’aii*o fioiii DecemlMM* 
until to .January -Itii, DfUl, under the firasident- 
ship of l^i'ot. A. Von l*'iselhorg of Vienna. 

« * 

The fourth International f’ongii'ss of Agricul- 
tural Tndiistrics will be held at Brussels from 
July 15 27. 

+ ♦ + 

Pnifessor Kenneth Aston of TardilT has been 
.appointed Professor of Klectiiitocbnology, fndian 
Institute of Science. Bangalore. 

:|: -t * 

J)r. /iaiiddin Almasl, Member. Logislative 
Assembly, has been elected Vice-Chancellfir of 
the Aligarh L'niv(?rsiiv. 

* ‘ * * 

The Syndicate of the Annanialai Pniversity 
has appointed Dr. S. .\. Chakra vaiihi, IMufessfir 
of Chemistrv, Annanialai Dnivei-sity, temporary 
Vicc-Cliancollor, in the place of Mr, S. K. Ifanga- 
nnthan, on his retirement. 

% sN 

Dr. ll. r*. Pnrnnjpye, whoso term of olTice as 
Vice-Chancellor of the. Lucknow University, 

expires pn September ir>th next has been rb- 
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appoiiitied Vice-Chaiicellop for a further period 
of throe years. 

* ♦ ♦ 

The Director of Tmlusiries and Commerce, 
(lovernment of IfydiM'abad, invites applications 
from Mutk'i candidates for .'1 scholarahips for 2 
yi^ara for training in Sugar Technology at the 
rini'coiirt Butler 'I'echnological Institute, Cawn- 
poi-e. 

♦ * * 

Jt is und(!rst4'Mid that permission lias been 
granted tio Pmfessor W'. Norman Brown, Pro- 
fessor of the Aniericran School of Intlian and 
franiaii Studies and Dircictor of Fine Aits in 
Bo.ston, for an^haadngical excavations in Sind. 
The excavation work is expected to commence 
during the next autumn. 

* * * 

Mr. If. (L Chfimpion, ^r.A., i.i*'.s.. Silviculturist, 
Forest Heseai'ch Institute, Dehra Dun (India), is 
leaving India for S nionths. on leave. .Mr. M. V. 
liiiiine. I.F.S., will olTiciate in liis place during tlie 
peiiod. 

* * * 

From Moscow comes tlie nnnouneemoni that 
befoiH* the close of the year a I'ueket aeioplane 
capable of flying at tfMTi'ilc spewed will be jiiloted 
through the raiefied air of tlie slratosphei'e. The 
result of the (^xpefiment will be waielied witli the 
gival-est intei-est ns Hu; possibility' of using iwket- 
pm|MdIe<l inacliirr^s IV>r ilying in tiie stratosphere*, 
with the idea of eventually ivacliing tlie moon 
is being talkeil alumt iiy a large numbeu* of 
scientists. 

+. ^ * 

Dr. 11. W. Dudley, Biocliemist. Medical Be- 
searcli ('oiineil and Dr. Chassar Mnir, I/mdon 
Uniwrsity (lymecologist, liave isolatial an alkaloid 
f»)in ergot', named ergometrine, which iirodiices 
stioiig contractions of the uterus nfter S minutes, 
if administered orally, ami witliiii I miiiiit(‘s by 
livr»odermic injection. 

+ ♦ * 

Ilydmgen of atomic weiglit 2 1 rilium- -, the 

evidenee for which was obtained by nuclear 
disiiitegral ioii processes at ('nnihriilge and at the 
l^ihner I*liysiral Kaborabiry, Princeton, has now 
lasMi ]ai)duceil by Dr. P. W. Selwood of the Frick 
I jihoratory' at. Princeton li.v tlie eloid.roly'sis of 75 
t-oiis of water over ,a ixM'iod of 1 year. 0..5c.c. 
of the pivcious liuid has thus been obtained. 
This ty])e of hydi'ogexi- exists in a concentration 
of I paii in ten thousand million paHs of ordinary 
watiT. 

+ + * 

The lusfe of *hean/* ini/er. — Pi*ofessor IT, C. 
T’n'y and Dr. S. Failln who have cnnipaml the 
tastes of ‘luMivy’ and ordinary distilled water 
cfincluile that the pui*n deuterium oxide has tlie 
Ef/u/e la.ste as oriliimry di.stillcMi water. The 
*(li*y’ burning taste experienced by l*rofes.sor 
lliinsf*n, of Oslo, on tasting Oioavy’ water thus 
nunains iincoriflrtriod. . 

* * * 

In the course of an uriiole. on “Animal Hus- 
bandry in India," appearing in Statc’^mau^ 201h 

March, (’ol. Oliver, Animal Husbandry Fxpert, 
finperial (.*niincil of Agi'icultiiral Uesf?arcli De- 
partment, strcfsscs on the need for organising 
Animal Husbandry Depni'tnientH in every Pro- 
vince and State, “devoted solely to the interests 
of livestock and capable of carrying on systeinatic 
disease investigation and control' and of giving 
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oftoctivo asHistanco and advico U} villa^fs 
thruugliout the ccuintry in hucIl mat tern ixh export 
soloetion and I'e^istratinii »)f iniprovcxi slfM‘k 
combined with better ff^eding of fmiialeH an«l 
yoiitiK Htock ; tlie fimper seloetion and eait* of 
suitable siivs combined witli svsb^maiic castra- 
tion of inferior males ; and iri t}i» distxisal of 
their stock and pi-odnee.” In the past, (li(?r»» has 
been no oixanised efTort> and tliere lias Is^en none 
of that continuity f«>m Menei'alion lo ^-nmeraiioii 
witlioiit which nf> lasting ]>ro^lvss can be cllectt‘d 
in livestock improvement. 

* ♦ * 

Tn tlio eoiirsf* of Ids prc*si(hmtial address ileli- 
veml at the animal trundin^ of the Indian 
(’hemical Society (Ihnijab nranch] Ti-of. Hiichi 
liani Siihni dealt with “The Place of Science 
in Mass Kdiicntion’*, a suliject of very wide 
appeal. He outlined the coiistriictive ])ioposn1s 
for mlionnlisin^ tiie education of pufiils so as to 
make tliem wtdl lilted hir life. At luime and at 
scliool, boys and «lrls should, f hiou^'hoiit. be 
imbued with the spirit of science and tlie training 
should be so dc\si^ned as t<i inculcate in the cldid 
a distinet bias in tin* dimdion of a ]iroper K<*ienti- 
lie appifM.'iation of foots and YUMiK^ipIcs with wliicb 
be may be broii^jrlit into '•ontact in tiic course of 
his * studies or observation. “.Vo siibiect of 
instruction is ea])alde of excitin^j. sliiniilntirii; an<l 
satisfyinjr tlie same variety of tastes and Inteiesls 
and brin^in^ the mind and tin* soul of the pupils 
into iidation with tlieir siirroimdin^s in tlie 
same intimate manner as (lie study of th<» sciences 

d<M‘S.” 

* * 

Slrirfxen Fnrmo-'it , — A seveii* eartlKpiake rocked 
Korniosa on the 2lst April and is the worst in 
the .lap«in(*se territory since the di.saster of l*ri:?, 
when about a liuiKlred tliousand deaths wc'i*f* 
causisl. As a ivsult of llie rcrenl cataclysm two 
Ihiivirices weiv devastated and four lar^e towns 
w**ii» sevciviy alTc«'ted. Nearly thi*ee thousand 
persons ail* ivported to have' piM-isficd, about 
ten tliousand houses <rollapse<t and more? tlinn 
eleven tliousand weix; damaged, 'riie total loss 
to pii>poi1y is estinintod lo exci'oii l(»,0()(l.0nn yen. 
Pfii-tunately tb(» siii^ai'i'ane industry lias been 
snan^d. An oilfield in the stricken' an*a is ix»- 
])oi*led to liavi? rockeil severely rel»*asiim a j^usIhm* 
wliicb cau|)rht liix*, adding; tiu-ror to tlic inliabilanfs. 

Stricken Korniosa lias evokisl tlie syiupatiiy 
of tlie nations and orfiu's of help aii* rorl'licomini; 
fiom tlie American Hcd (“ross arnl other oi*u:nni- 
sat-ions. 

♦ * * 

Co-oprralion hi Ten Frsrnrrh. -With a view to 
secui’O personal contairls l>et\v<»eii the staH's of 
the various Kesiuiixdi Institutes devoted to Tea 
Itesimrch, Hr. H. V. Norris. HiiiM-tor. 'lea l{c‘- 
search Institute of t“eylnn, with Mr. Korlws of 
the Planters’ .\ssuciation, (Vyloii, will shortly 
pioceod to Java, wheix' tliey will liave every 
opportunit y to study iht* Peseaixdi Orj^anisatioiis. 
'riiey will be accoinpanied in the tour by .Mr. 
Parponter. the liiixvtor of tlu* Tocklai Kxi»eri- 
mental Station, Inclia. .Vrranfrciiicuits have also 
been made /or Air. T. Kdeii, Aufricultural Plieiiiist, 
l^ea Itosi^aixdi Institute of (’ey Ion. to visit the 
IW'klai Station and for Mr. ('“oofier of tin* 'I'lwklai 
Station to visit the 'Pea Research Institute of 
t eylon, 

♦ ♦ «l« 


•J'he Kelvin ATcdal awarriod by the Electrical 
Institute for outstanding Hesearches was pivsent- 
ed to Sir .\mbix)se Fleming;, thc^ uctufj^enarian 
inventor of tlie themiionic; lube. 

* * 

Pixifcssor H. Hir/icka of the 'reclmisefie 
ilocliscliiile, /.iirich, will be a visiting Pi-ofcssor 
at the 1 lepariment of (’hemistry, (.’riiversity of 
f ’Ilienko, during; the summer ipiarier iM^^iniiiiif; 
.Iiini* 15th. 'I’he I’lofessor will fpvc two series 
of Hc1ur»'s: (1) Special topics in the cluMiiistry of 
aiieyclic compounds and tiU'penes an<l (2) SelectcMl 
topic's in BiochemiKlry. 

❖ ■ * 

Ac'cordin^r to a note appearing in “(“heinical 
Xtfc*" tin* mcuir^iiix's taken crndic*ato ninlaria 
during Ih'H as ixniewed at a recent Moscow 
conference^, include spraying fnuii air craft over 
UOO.OOO hectares of iiini'sliland witli Scrhwidnfurt 
gixM‘n and flooding 25.(H»n liiudares witli pcdixilcum 
by the same; miuitis. 7.000 hi'ctaix‘s of innr.sby 
gniimd havi‘ been dmincul. 'I’he Soviet Pnion 
hasallocatc'd SO million miibles for fight ing malaria 
in HKl.*). At the ( 'onfeixmee, n»fcii'nci» was made; 
to the new syiilhidiir aritl-malurial.s, PlasmozU 
and AL'iiehe t, 

:|: 4 . 

We have just ii^reived the Supplement to the 
Jouenfit of the Xootoyirnt NVwV///, Miisliiii llniver- 
sily. Aligarli. India, dealing witli the Koolngical 
laboratories.' tlicir iMiiiipmcuit and staff. This is 
one of tin* many well-{M|uipped tcmcliing univer- 
sities in India coaching stiidiuits for the H.Sc;. 
(llons.^ .M.Sc. and IMi.H. courses. Hesidcs lectur- 
ing work, the list of ix^search papcu‘.s given at the 
end of till* supplcuiient gives us to undei'stand that 
the? nituidiers of Hie stafT nix? also piii'suing original 
iiivc^stigidions in llehninthology and we do not 
very wc*ll agiix* with (iiem wh(?ii they siiy on 
page* 2. thaf “This is the only univer.^ity institu- 
tion ill India whei-c* ix>si*aix?1i in Neniaiology in 
ix*lation with 1h»* Tmpical l)i.senses of Man and 
the? Hollies! ic animals is carriiMl out.” Tt is 
such a pity that Hie “Muslim cciiuniunity has not 
yet realised Hie value of ix*«eaix'h.'' Tliis narixwv- 
inindcdii<»^s is not an exclusive monopoly of the 
.Muslim 1 ‘oniiiiiinity. It is largidy pix»v:ilent 
cNcwheic also. \Vc* Iiope that (his limitation 
will soon disappi‘nr. and in building up the repu- 
tation of any (ii'parlment it is necessary to liavi; 
a capable di'mdor inspiring an cmtliiisiast ic band 
of woi'kers l)csid*'s possi»ssing a giMid library. We 
expect to s(M^ all Hiis in the zonlngical laboratories 
of Hie .Migarli rnivei-sily. 

4= * + 

'Hie ix'port on Hi<» If oval Hotanic Haixlens for 
p):i:l-:il. which has been ixH*eiilly published. 
(?1carly (loints out Hic* sciemlific and educational 
value*' for India i»f the Holaniral (Sardens. During 
the year considerable pixigix*ss was made towards 
the envichiiieiit of the (bmh*n ns u i-eposit- ry 
of the iiioix* useful and hcaiitiful tixipical and 
.semitixipiciil tix*es and sliriibs. The garden of 
medicinal idants started soiiictimi* ago fia.s been 
adclinl and ri*newed. Large exchanges with 
gaixieiW.ibixiad have been ki ]>t up. The ix* iiicsts 
for ideiiHlication of specimens liave lieim on the 
incix'ase and the If oval Ib^tanic (iaixiens have 
actively helped seyeral insiitiitiniis in starting 
ix^fcix*iic<* herbariums. Thus, tlu' School of 
'rropical Medicine, ralciitta, is building up a 
lierbariuni of medicinal plants witli tlie help of 
the Koval Botanic (laixlens and the Forest 
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nnsearrh Institute, Detira Viiiu recoived a collec- 
tion of duplicate Miibiyan specimens. Tlic re- 
poit also moniions tliat a ti’eatisn on indian 
NA'ater plants intended priinarily for distiibution 
by the Malaria Survey of India for ivorkers cn- 
Kagod in i*nsoaridies on tlic distribution of malaria 
carrying mosquitoes, is under preparation. 

* * * 

We acknowledge with tlianks the receipt of the 
following : — 

“.Toiirnal of Agricultural Research,” Vol. 19, 
Nos. 1 0 and 11. 

“The Journal of the Royal Society of Arts,” 
Vol. s:k Nos. t29r,-i;?oo. 

“ Riochemical .Toumal,” Vol. 20, No. :i, Mar(?h 
1920. 

“American .Toumal of Rotany,” Vol. 22, 
No. 2, Maitdi lOSS. 

“The Journal of Institute of Rn?wing,” Vol. 
41 (Vol. :12, New S*‘rics), No. 4, April 19a.5. 

“Canadian .Tournal of Reseai’ch,” Vol. 12, 
No. 2. 

“Tlie CIicTnical Age,” Vol. 22, Nos. S21 S25. 

“Tlio Journal of the Indian Chemical Society,” 
Vol. 12, Nos. 2 and .2. 

“ Experimental Station ReconI,” Vol. 72, No. 2. 

“ Ful'S**! Hinge n imd Fortscliritf-o,” Vol. II, 
Nos. 10-12. 

“Tlie (Quarterly .loiirnal of (icolopcal. Mining 
and Metal 111 I'gi cal Societv of India,” Vol. 7, 
No. 1. Marcdi 192.1. 

“Montidy Statistics of the Production of 
Certain Selected rndiistries of India,” No. 9 of 
1924'21, December 1921. 

“Functions anil Organisation of the Indian 
Meteorological lh»pa.riment ,” (iovernnientof India, 
Deparinient of Tndiistrios and labour, 19.21. 

“List of publications of the Institute of Plant 
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Industry — lieniugrad, U.S.S.R.,” for the year 
103.2. 

“Report and Accounts of the Cocuanut Re- 
search Scheme for 1931,” March 1035. Sessional 
Paper, J^art 1, 1935. 

“Cocoamit Kesearoli Scheme for 1933,” April 
1934, Sessional Paper, Part 1, 1934. 

“Cocoanut Reseamh Scheme for 1032,” May 
1933, Sessional Pai)er, Paii S, 19.23. 

“The Cocoamit Research Scheme, Ceylon,” 
Rulletiii No. 1. Report on the Soap Industry in 
Ceylon, November 1931. 

Review of the activities of the Cocoanut 
Research Scheme of (Ceylon,” by Dr. II. Cidld 
(Reprint from the “Tropical .\gricu1tiirist,” Vol. 
«3, No. 1. July 1931). 

“Handbook of the Institute of Agricultural 
Rese.nrch- “Facilities of Study and Research,” 
Renaif's Hindu University. 

“Mathematics Student,” Vol. 2, No. 4. 

“ Modico-Siirgical Suggestions,” Vol. 1. No. 4. 

“ Jinirnal of the Indian MathiMnaiical Societv,” 
Vol. I, No. 1. 

“Nature,” Vol. 13.1, Nos. .2412 3419. 

“Natural Histi>ry,” V"!. 31. No. 4. .\pril 10.25. 

“'Phe Journal of Nutrition,” Vol. 9, Nos. 2 and 4. 

“The Joiirnril of Cliemical Pliysics.” Vol. 3, 
N o. 1 . 

“.louraalde Chemie Pliysique” Vol. 32, No. 3. 

“Hosoar*ch and PiDgivss,” Vol. I, -\o. 2, April 
1931. 

Inter- Dni vomit Hoard, India Annual Repoit 

1921 .21. 

“Russian Journal of (ienoral Chemistry,” Tome 
4 (90), No. 9. 

“SiMonco i*mgivss,” Vol. 29, No. llli. 

“The Imlian Trade Journal,” Vol. CXVII, 
Nos. 1101, 150.1. 
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an inli‘w\sHiig addivss (o (ho Follows and 
AHsociato.s of tlie Institute of ('iieirdstry at 
thoir Annual .Mooting, Pmf. .1. F. Tliorpe ileall 
with c(H'taln us))ec:ts of thi? proh.'ssion of (2iomistry 
both in acadomlo. life and in indust.rv. iVUle 
.7. an ! /Voc., HI21, Pt. 11, p. 121.) Altlioiigh 
these rcunarks were prini«nri]y Intended for the 
chemist.s, t hey do nevruthek'SH hold true for others 
as well ; it apfieaiw therefore to be of iiiiportai; 'u 
to extract the relevant portions of the addres-s. 

These remarks relate to the application of team- 
work for the snliiiiuri of imporiant ami urgent 
problems. This idea of toiirn-work is the legacy 
of the (jreat (loiinan SuIknJs led by Heiis«m, 
Victor Meyer, Fi.schor anil others and in England 
by Perkin .Tr. of recent memory. In all these 
in.stanccs, tlie individual was deeply ongagiHl in 
one major problem witli a number of research 
workem, Avliile other questions of rnoment were 
also oxatiiineil by him side by side. 2'hus, 
individualisni marks out generally tlio man of 
superior merit and it is an innate quality which 
can neither be manufactured in the laboratory, 
nor its power be suppressed or bidden for long. 
Those who lack it, arc mere workers under direc- 
tion, however great thi'ir manipulative skill may 
be. Unless this qualify is discovered and given 
free play, the force that directs other minds 
becomes dormant and rusty. In tlxe present day, 


t(*am-work has Insf. this sen.se of oxpre.ssion of the 
individiia! ami is replaced by giimping u number 
of workei-s, working for the state under some 
recognised ietuler. 'Pliis featuii^ is ilie ii^sultant 
of war-time activities, wlicn all brains and mani- 
pulative skjll were lKu*noss(?d by one, two or more 
powerful individuals, who co-operated among 
theni.selves. These wert? extraonliimry circiim- 
.stances. 

Post-war conditions have not tended to modify 
the almve system but extemded it in a more 
virulent foi-ni — a feature which is (he very cswnce 
of many Research Associations and industrial 
firms, resulting in or aiming at Mass Production. 
In consequence, individualism is not generally 
recogniseci rf*sulting in necessarily killing crafts- 
manship. Dno of the chief aids to the develop- 
ment of individuality is indicat'd by the impeim 
of ttrkiwiolethjmcnl arid puMwation, In order to 
'encourage the workers in a team, it is quite essim- 
tial to sf^ciii'e the publication of results under the 
names of th(‘ workers concerned which, m:iny a 
time, is lost sight of by those above. Hy so 
doing, the individual worker feels confiaent, 
that he is capable of taking up other work, wlien 
the need arises for it. 

How this capacity for the expression of the 
individual in a iierson can be detected, is a nistter 
for serious consideration and is generally solved by 
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the persons concerned, in the light of their experi- 
ence. it is, however, signilieanily true tliat 
neither our niodciTi system of cduc.ation nor the 
training in tlie post-graduate coiirsci, provides 
adequate ground for siicli njcognition. Aeeoniing 
to Prof. Tiioiiio, the institiiliori of Ph.l). degree 
in sevend univci'sities, repw'sents one way of 
overcroniing the defects. This mclliod may be 
open to (piestion, particularly wlu»n we consider 
that many uni verities have abolished or are 
considering the abolition of tliis degree. It is 
claimed that the three qualities-- self-reliance, 
patience and initiative, so necessary t4) work of 
nieritr- are evinced by an average worker for tiie 
above degree. Men of experience may have a 
different tale to t^dl. Another defect,* inheront 
to the seloetion of the proper individual lies in tlie 
fact tliat differont universities have difterc^nt 
standards in science training. Tn the case of 
higher degrees the institution of (pialifying 
examination by the. Institute of C'hemistvy, is 
of great boiietlt- to the rewarch worker in tlie 
making. Tn this way, he becomes a '^qualined*’ 
chemist. 

Speaking alKUit the sysieiii of i^s(*ai‘eh control 
by comiiiittees. it lias been said that it is also 
the uutconie of the war and has continued even 
to-4Ay* Cliven wide bri^ailth of view and strong 
human sympathy on the part of the xiersnns 
composing I lie eoiiiiiiittee, it is one of the best 
methods of solving some urgent problem, but 
in wrong hands, it is highly susceptible of destroy- 


m 


ing personal initiative and individuality. Team- 
work in such cases demands tlint> thoro should 
bf* free discussion among the members of the 
team. It is, however, rather unroitimate that 
the members cannot individually claim pei'snnal 
iiieiit for any di.seovery or work of outstanding 
merit, while the results of such mve.stigations 
form the property of the whole learn. The 
snag, in such rases, is that ilie humble worker 
dues not g(»t adequate recognition for Ids work, 
which is rightly due to him. On ihet other hand, 
if membei's of a team do not f^xcliange notes or 
rlisciiss frt^ely for fear that some one else udght 
get the credit f*.>r what is oiiginally his, the beiiellts 
of co-opendive efToili aii% compleliily lost. It is a 
happy sign that this attitude is fast dying out. In 
line, * team-work requiros guppii?ssion of the 
self of its component paits, in t he interest of the 
learn, while those in charge of the investigation 
or tlie oinployf'i's, slionld scni]>iilously avoid 
suppressing individualism of tlicsi* pai-ts. In the 
words of (Jeneral Smuts, “'IHie disappearance of 
the. sturdy, independent-minded, froedom-ldving 
individual aiul his n^placement by a servile 
standard of mass-mentality is the greatest menace 
of our time, ” 

'Phese timely remarks coming from such an 
endnent authority, it is hopi^d, will not be lost 
sight of in the development of scientillc and 
imlastrinl if'seaitdi in this crountry, which is yet 
on its path to recognition in t he sciontific world. 

(’HKMIST.” 


Academies and Societies. 


Indian Academy of Sciences. 

Anri'mt. SKCTIOX A. T. .S. SiranAKAYA : 
AnaltfHis of the littml Siwctnnn of Xhir. — The 
analysis of llg-., (Mj and Zn.j hands given by 
the aiiMior iviiiovo.s many of the dilTIciilties 
iiihcivnt in the piwious explanation that 
each one of tht; bund series is a single v' 
progression. (\ N. SinMVA.'<iKX(J.\R ; Sinquhr 
Solutiom of SunultanvouH Onlhutnj Differential 
hhiuationa. I. (’now la ; Some PrdilemH of ll’«riMf/’» 
Tape. S. (Jno>vi.A : -I Theorem on Suma of 
Powers with Applications to the Additive Theory of 
Xinnbers, S. (’mowla : A Theorem on Sams of 
Powers with Applications to UtC Additive Theorq of 
lumbers If. T. Spuyanarayana Mi-rty : .Vote 
on DitivhleVs L-Functions. D. S. SrBUARAMAiY.\ : 
On the Depolarisation of Ti/ndall Scatlcrim/ in 
Colloids, -Tha light incident on a system can \h*. 
either unpolarised, or plane potarised with el(M*ti’jc 
V(?fitop vertical, or plane polarised with electric 
vector horizcmtal. The inter-«?omparison of the 
corresponding values for tlepolarisation, pu, pv 
and ph furaishes inipoiH^ant information ivganling 
the size and anisotropy of sliape or slmcture of 
the scattering pai-ticles. It. S. Krishnax : On 
Uw Depolarisation of Tf/ndall Seatterinq in Colloids, 
— On the assumption that the law of distribution 
in direction of the orientation scattering by larger 
particles is the same as that tor very small ellip- 
soidid part'iclos, the following simple nuiiierical 
Klationship pM=(l-|-l ph) {! '. I pv) has lieen 
derived and found to be in satisfactory agreement 
with the observations reported in trie previous 
paper. R. Sakuel and M. Zaki-ud-Din : Note 


on the Absorption Spet!rnm of Cal, -The end 
absorption in the ultra-violet is the only real 
absorption of (’al molecule. Tliero are no bands 
pw'srmt, iS. K. 1Tankr.it ; Theortf of M irrosrisms. 
— .Microseisms of a definite type aro pnidiiecd by 
the disturbance of pressure at the bed of the sea 
proihiced by storm waves in the mid-Atvibian Sea 
and Jiiid-Hny of ilengal. A theory of tliesr^ 
iniemseisms lias been worked f.mt by 'introducing 
into the usual hydrodynamical equations terms 
involving crompressibility, and the amplified 
theory gives a snti.ufartory explanation of all the 
observed facts. Various other cause's which 
might also produce niirroseisnis nro di.scii.sscd. 
Akshayananoa IlosK ; The Weiss Constant of 
Paramaqnelic Ions in the. S -State. J^art 71, 
Aqneons Solutions of Ferric Salts.- The product 
XT for a(|ueous sohitinns of ferric salts is appreci- 
ably less than tlie tlieorotical value. A study of 
tlicw ileviations, with I’ospeet to nature and 
concentration of salt, the acid content, and the 
teniperntiire, indicates that the deviations might 
be rlue to the hydrolysis of the salts. 

SKITION IT. M. K. Surramaniam : 'Prclimi- 
nan/ Observations on the Effect of Fertilhaiion on the 
(tolqi bodies in the eqqs of Acent rogolrius neilli 
((idbiiisneilli, /)n.v). *-On feKilisalion the golgi ele- 
ments y dow the zona enlarge and the rim of the 
fatty yolk droplets break up into irregular granules; 
concurrent wit h these changes the inner portions of 
the zona become conveiled into a mucliaginous 
envelope, after the completion of which, tlie 
majoritv of the golgi are extruded. IT. 
CHAUDiiutti; A Bacterial Disease of Wheat in 
the Punjab. — ITy means of successful inoculation 
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experirnentM, it ha» been nliown that tiie bacterial 
disease previously described by flutchiTison (1017), 
is caused by tlie bacteria Ph, tritu'^i alone and 
that the pwjsenco of nomatodea — Tylmiohua Rcan- 
dem which weie unco suspected lo play a part in 
the causation of the disease, is not necessary. 
P. Mahrstiwari : Cotdribufinnji to the Morpholotjy 
of Kphedra foliala, Horn, f. The development 
of tJie nude and female (jametophyte^. -A detailed 
account is iidven and forms the first of a senes of 
papers concerning the complete life-history and 
anatomy of this species.. A. Siikknivasax : 
InvesiUiations on the Hole of Silicon in Plant Xutri- 
lion. Part /. On the nature of interavimn hehreen 
soil and soluble silutdes. -The interaction between 
soil and silica, resulting in tlie retention of a 
large <|uantity by the soil (5r>-81 per cent.) is 
nininly due to adsorption. K. M. (iui’'rA : A 
review of the (ienus lliptemcarpoxylon of iloklen 
with Description of a Xew Species 1). Ifoldeni: 
/rom the Irratcudy system of Burma. — A review of 
t\\o work on Dipterocarpoxyla since lOlU has bc<?n 
given. B. M. .Iohri : The (iamctophyles of 
Berboris nepalensis Spremf. From the nior|jho- 
logical study, it is comdiided that tiie Berberidacetr 
shows a. close I'elationship with the Ranunculavav 
and botli should be included in the sjime group. 
A. Kamakiiisiina Rkody; The Siruclnre^ 
Merhanimn aM Development of the (Jastric Arma- 
iurc in Stomatopoda with a Discussion as fo its 
Kvolalion in Decapoda. — An ac^count of the 
structure and the modus opera ndi of the gsistric 
armature of Squilla nepa. Latreiile, in the light of 
the d<»ve)opment of its oral and thoracic append- 
ages, is given. 

Indian Chemical Scciety. 

February VJ3^. N, ll. I) i.vii, Sant Prasad 
Tando.n’ and S, K. Muktikiut : Denilrifinition in 
Swilirjht and its Ketnr at on. Kai.t i*ai>a Bawp and 
Ramakanta CifAKRAVAini: Action of Dyedaffs 
and Narcf-ti 8 on Proleolitic Enzymes Trypsin 
and Paioin. G. V. JAmiAV and Y. 1. Kanowal^ : 
Brominalion of Sul stahces contain l?iy Itrn Amo atic 
Nuclei.— Part £. Bromination of Cnsyl and Nitro- 


ph enyl Bet zoaies. Pkafulla Chandra Hay. Haris 

ClfANDKA (jOSWAMI AND AnIL C!hANDRA RaY : On 
P*e Fl’Wri nation oj Oryai.ic ( ompoant's.—PaH I, 
Nir. B ATA N i m A R ; CLemiml A spe is Hioio peal 
Oridaliohs. F. G. Desai and A. M. i atkl : E^ect 
of Polaniy on th^. Solubilities of Some Organic 
Acils B. K. ClIATTKRJKJS AND B. L. Vl\8IIVA : 
'lh ‘ Bra tion between loli>iea>id Oxtdic Ands ia 
Ethylene Uty ol as a Solvent {A Preli nioa y Note). 
PriiKifAHARAiN l.'HAKKAVAHTi : Aiertu^ahon of 
C*umnrii8 (A Notej. Biman IiIIIAri Day, 
KlTRlUirNDAY llAHI llAMArHANDRA BAO AND 
'liiiYvrNKATA Rajendua Sksiiadri : Oeonuitital 
Inversion in Adds derived ffom Coumarins, 

March 1933 . AnANi K. BiiATTArHARYA: Compo- 
sHion of Prussian ami TurnhulVs Blues, Part 111. 
N. it. Dhak. a. K. Bhattacharya and 
B. li. Mitkkiul : Photochemical BeoJcHons between 
Iodine and 0.rnlatr. Gadiyara (Bjndtt Bao : 
The DissocUdion Comdant of Euyenoh 
Al. P. Vknkatarama Iyer : Adsorption Indicator 
in the Volumetric Estimation of Sulphates . — .*1 
CoUoido-Chcmical Study. Pultn' BEirAKi Saukar : 
The Chemistry of ./uiediynin. Part VI. Isolated 
Liynin and JAynin Nuli e in .lute. D. S. Naka- 
YANAMiiR'n : A Note on the Photochemical Heaction 
between Ethylene Iodide and Iodine hi Carbon 
Tetrachloride Solution. Jnankndhanatii AIukker- 
JKE, Bamprasad AIttka and AnHi Kitmak 
B iiArrArHARYYA : On the Measurement of Absolute 
Hates of Migration of Ions by the Method of Moritnj 
Boundaries. IhiiYADAHAJAX Bay and Dinkh 
Chandra Sen: Magnetic Susceptibilities of 

Cobalt ir Salts and the Nature of the Cobaltic Ion. 
S, P. tiOVEii AND B. i*. Vai.siiya ; The Comple.r 
Formation hdwem Manganese or Aluminium with 
Tartaric Acid in Alkaline Medium. B. Padma- 
N ART! AN : A Simple Apparatus for Fractional 
Solidification. Pakj?;s Chandra Banerjee; Cse 
of VanadoHs Sulphate as a Heduring Agent. Part I. 
M. B. Bane and I\, B. Ai»te : Volumetric Estima- 
lion of Chlorides and Sulphates in a Mlrlnre 
containing both with the help of Adsorption 
hidirator. 


XII International Congress of Zoology. 


^IIB \IT Interniitinnal Congress of Zoology 
will be held in Lisbon on 15—21 September of 
this A ear. under t he presi.lenlsiiip of Prof. Dr. A. 
Ricardo Jorge, Dirpcto** of the Faculty of Sciences 
in the University of Li.sbnn. His Excellency the 
Presi lent of the Repiihiic, Marshall Carmona and 
the MiniKtor of Public Instruction arc patrons of 
the CuDgr(*ss. 

The Hectinns of the Congrcfss are the following : 
General /oolory. Experimental Embryology atid 
Mechanism of the Development, Ecology, Zoogeo- 
graphy, Paleo/oolngy, Comparative Anatomy, 
Comparative Physiology, Protistohigy, Entomo- 
logy, Invertebrates, Vertebrates, Zootechnic, 


Hnehiciilture, Symbiosis and Parasitism, Nomen- 
clature. 

The Indian Uni Awsities have been ofTicially in- 
vited to parti :ipate in the C<ingress and it is ex- 
pected in the scientific cicntros in Portugal that an 
Indian delegation will be sent to Lisbon to ropre- 
Sf*nt the Indian Zonloifists. 

The social part of the Congress is most interest- 
ing ; moreover the onicial dir ners and receptionSf 
.A visit to the principal historical monuments of 
Portugal, a visit to the three UnivorHity towns 
(Lisbon, Coimbra, Oporto) and a sea trip to the 
Archipelago of Azores and the Island of Madeira 
arc included in the programme. 
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Modern Si^rveying for Civil Engineers. 
By PTarold Frank Birohal, o.b.e., d.p.c., etc. 
(Chapman & ITall, Ltd., London). Pp. 521. 
Prico 25«. 

This book on snrvoying for Civil EnRinoors 
is the oiitcoino of the author's experiiMioo in 
enginoorinij siirv(‘ys and is written with the 
purposo of placiiiR in th(‘ liands of the <»ngi 
noer — spocdally the yonngiT practitioner of 
the profession — a volume to enable him to 
an insiglit. into tlu^ practical side of 
snrveyinj' -tliat most valuable part of an 
engin(M‘r's work geruTally inadequately or 
not at all treated in most te xt-books. 

The author presents the fundamental 
lirinciples of surveying in a simple and clear 
style, eseliewing almost rigorously all that 
he c'onsiilers extraneous and superthioiis 
matter. Ills treatment, though concise*, is 
c.onipn*h(*nsive and the great merit of the 
book consists in the lucid exposition of the 
methods of surveying as actually employed 
in connection with the several engineering 
projects. The young engineiT, when faced 
with a problem, is sure to lind a guidance in 
the pages of this book where detailed ac- 
counts of procedure adopted in solving 
similar problems i*ncount(*red elsewhere in 
the past, are succimdly and lucidly given. 
The methods of estimating the cost of 
conducting surveys and determining the 
n*quin*ments under each head are other 
special features of this book. 

The first cuglit chapters deal with the 
measurement of distances, accurate base 
line measurements for bridge location, me- 
thods of levelling, ditTerent types of levelling 
instruments, angular measuri»ments by com- 
pass and theodolite, detailed descriptions of 
improved types of theodolites such as the 
micrometer and the Wild and Tavistock 
theodolites and Tacheonietry including a 
discussion on the relative merits of the 
Jeffcott's Beaman's, Watts Bzepessy and 
Boss-Hardt Zeiss Beduction Tacheometers. 
The next thn»e chapL^rs deal wit h the methods 
of cross-se(;tioning, contouring, traversing 
and descriptions of the plane table and the 
range-linder and methods of using tlieiu. 
The succeeding six chapters are mainly 
devoted to the methods adopted in con- 
nection with irrigation, pipe-line, w'ater- 
siipply, road and railway project-surveys 
including tidal-llow' surveys for sewage dis- 
posal and tunnel-surveying. There is a 
chapter on circular and transition curves and 


another on railway Points and Crossings. 
The last two (chapters deal with photograjihic 
and ac^rial surveying, just to give the r(»ader 
the bare (*lements involved in such surveys 
and enabh* him to appreciate th(»ir appUca* 
bility in s])ecific cases, and localit>i(*s, in 
preference to tin* ordinary ground methods. 

. The book is well wTitten and a large amount 
of new matt*rial, specially r(*garding recent 
inii)rov«‘inents in surveying instruments, not 
to be found in many of the existing text- 
books, is included. I'artieular attention is 
calh*d at all stages to the accuracy attainable 
in the dilT(*n‘nt methods of surveying and the 
need for and m(*thods of saving the needless 
labour and time g(‘n(*rally s])ent on the 
attainment of the highest possible accuracy, 
whether necessary or not. The author's 
close* assoi'iation with snrvc»ying schemes is 
undoubtedly n*s])onsibh* for the many prac- 
tical tips and tin* short and direct methods of 
approaidi to problems, that t he book abounds 
ill. There are numerous well-drawn dia- 
grams In^sides s(*veral photographs ot repre- 
sent at ive modern surveying instruments 
whicli will hc*lp the reader to follow^ the text 
with ease. 

Tin* aim of the author to pla(*(* in the hands 
of the engiin*er a handbook of practical 
surveying, which will be of real help in 
solving field probl(*ms, is amply achieved 
and the book will be a very desirable addi- 
tion to the reference library of an engineer. 

D. SrniLV Rao. 

* * 

Cetjalar Respiration. By Norman 
U. Meldrum. (Alathiieu's monographs on 
biological subjects) lO-Tl. Pp. xi+llB. 
Mathuen & Po., Ltd., London. Price 3 sh. 
G d. 

TTie book prepared by the laic? Dr. Meldrum 
sets forth in a simple* manner and in a short 
coni))ass the salient features of cellular 
rc^spiration the literature on which is highly 
confusing, ])articularly for the beginn<?r. The 
subject by it8e*lf forms a very important 
branch of biochemistry ; in recent years, 
its importance has increased, as its ramifica- 
tions have extended beyond simple ‘respira- 
tion’. Thus oxidations and reductions play 
an important role in the activation of 
]iroteases ; glutathione appears to function 
as a co-enz^o for glyoxalase, and is thus 
connected wdth carbohydrate metabolism. 

Dr, Meldruin's treatment is logical and is 
easily understandable by tin? beginner. The 
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metliod of the book represents what may be 
described as '‘loud thinking*’. Its brevity has 
no doubt restricted its scope. The inclusion of 
a few essential experimental details would 
have greatly enhanced the value of the book ; 
the .3-page appendix hardly serves the purpose. 
A few aspects of the subject could have been 
elaborated with advantage. Thus the close 
relationship and perhaps identity between 
the “Atmungs ferment*' and “Jndopheupl 
oxidase'* should have been empliasised. 
In the chapter on dehydrog(‘nases, the 
products of oxidation of the metabolites 
could have been fully dt^scribed. The 
chemical configuration of methylene blue 
has been needlessly repeated and in ofln‘r 
respects too, such as in the arrangement 
of matter, the book is capable of improve- 
ment. There is no doubt, however, that 
the book forms an excellent introduction 
to the subject and even for the student 
requiring access to original lit c‘rat lire? a very 
useful list of 8electe<l references is given 
at the end of each cha])ter. 

* + * 

Handbook of Ciievistuy. Compiled an<l 
Indited by S. A. Lange. (Handbook Publish- 
ers, Tnc. Sandusky, Ohio,) 19.31. Pp. .1205 
-f 249 +29. Price .§0-00. 

3'his handbook compiled and edited by 
Dr. liange will be welcomed by all chemists 
who require a reference volume containing 
“Chemical and physical data used in 
laboratory work and manufaeturing. “ The 
list of contents comprise nearly KiO dilT(‘renl 
sections compiled with 8i)eciti(! attent ion 
to their utility for those interested in 
Chemistry and allied sciences. Tlie eoinpre- 
hensive nature of the dilTerent sections can 
be appreciated when it is mentioned that 
under ‘‘J^hysical constants of organic com- 
pounds*’ there are 44.52 entries with th<*ir 
Beilstein references. There can be little 
hesitation in saying that this book will 
prove indispensable to every worker having 
difficult access to a technical library. 

Tlie volume wdll find a place on the desk 
rather than on the book-shelf, as then* is 
little doubt that the Chemist will find need 
to turn to its pages for frequent reference. 
By reason of the fact that the Editor has 
obtained valuable assistance and co-operation 
of a very large number of competent chemists 
in his arduous task, the handbook bears 
the stamp of an authoritative and reliable 
document. The get-up of the book with its 
flexible binding leaves nothing to be desired. 


(May 

Studies in the Physiology op the Bye. 
By J. G. Byrne. (Messrs. H. K. Lewis & Co.) 
Pp. 428. Price 40s. 

“The title is somewdiat misleading as the 
book is entir(*ly devoted to certain limited 
aspects of ocular physiology and docs not 
attempt to traverse the whole field of the 
subject usually termed “Physiology of the 
Eye”. If the extent covered is small, the 
thoroughness with which the studies are 
made more than compensate what might 
appear at first a narrow field. Every 
chapter in tin* book bears ample evidence of 
numerous very careful and scientifically 
controllcMl Laboratory animal experiments 
from which eomdusions have been drawm. 
The book is a valuable example of what good 
scientific reliable T-iaboratory work should 
be ; for every batch of experiments are given 
the main purpose, the methods employed, 
experiments made, observations noted and 
conclusions drawn. Apparent discr(*])ancies 
are not ignored but critically examin<*d knd 
wiiere ])ossil>le fully explained. 

The book is divided into four ])arts. Tlie 
first part deals wdl.li paradoxical pupillary 
phenomena following lesions of the affarent 
nerve paths. The author concludes that 
various somatic lesions and various viscoial 
lesions produce an inequality of the impils 
w’hich fact considered in conjunction with 
somatic pain direct or referred will be of 
great value in diagnosis of disease and in 
medicolegal w^ork. Part 11 deals with “Pre- 
liminary palpebral widc^ning” with light 
stimulus and paradoxical palpebral and lens 
phenomena. Part III gives the results of 
stimulation of the sciatic nerve, the, cervical 
sympathetic and VI cranial nerves and the 
observations made* regarding ])alpcbral widen- 
ing or narrowing, iiroptosis or retraction of 
eyeball and allied phenomena. Part IV 
deals wdth pupil constrictortonus and the 
mechanism of sleep, hibernation, Narcosis, 
Coma and related (conditions. The rOle of 
the pupil constrictortonus in such patho- 
logical states as Argyll- Hobertson pupil, 
anisocoria and miosis is dealt with. Thire 
is a critical discussion regarding tlie causa- 
tion and the essential ingredients of the 
phenomenon of sleep in man and higher 
animals and conditions analogous to sleep 
in many lower animals as fish, frogs, reptiles 
and insects. 

There is much that is rather unorthodox 
and thought-provoking in most of the chap- 
ters each of which has a rich Bibliography- 
The whole book is well illustrate and 
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provided with a good index. The work is 
of great value to PhygiologUts and Neurolo- 
gists. 

B. K. N. 

4i * « 

STlUTCTTJRAIi GE0L0(". Y — WITH SPl^CT AL 
REFERENCE TO ECONOMIC DEPOSITS. Uy 
Dohiislav Stocos and Gharlos Henry White. 
(Maeniillan & Co., 1935). Price 254f. net. 

This book is an elaboration of tlie. work 
by Dr. ^toces on this subject (wliich has 
already been published in Czeeli and (lerrnan) 
in collaboration with Mr. C, H. \Vhit(‘, fonner 
Professor of Mining and Metallurgy at 
Harward University and now a consulting 
mining geologist with considerable experi- 
ence in many ])arts of the United States and 
in several European countries. The book 
is primarily intendeil to meet the require- 
ments of economic geologists and mining 
engineers engaged in the exploitation of 
mineral deposits. Being thus <‘ssentially a 
text-book of applied geology, special emiihasis 
is naturally laid only on such aspects of 
stTuct iiral g(*ology as are necessary for those 
engaged in the successful expkntatiun and 
development of ore bodies. The lirst part 
of the book deals with the primary struc 
tures of rocks, both igneous and sedimentary, 
as distinguished from the inducc*d or second- 
ary structures in these rocks due to orogeiiic 
movements in the earths crust, which have 
been elaborately described in the second part. 
.Vt the end of each section a convenient 
summary of all tin* important conclusions 
has been givem, often regularly tabulated, as 
for instance, in describing the damaging 
and beneficial effects of Kaulting (pp. lii«- 
260). Towards the end of tin* book there 
is just a small chapter of about 16 pagc*s 
dealing with geophysicsil methods of pros- 
pecting, with special reference to thosc^ 
methods wliich have been successfully em- 
ployed in recent years, based on such con- 
siderations as magnetism, gravity, rock 
(‘■lasticity, electrical conductivity, radio- 
activity, etc. The book is profusely illus- 
trated with diagrams, sections and photo- 
graphs (in fact, these make up nearly half 
the volume of the book) mostly taken from 
such sttuidard works of continental authors 
as BchalTer*s AUgemeinc Grologie, Weins- 
chenck’s Allgemeine Petrographic^ Binne's 
Qe^ieinskundej Heim’s Oeologie der Sclmeiz, 
etc. 

There are just a few points, liowcver, on 
which one feels inclined to comment after 
perusing the book. In some places, as for 


instance in the very first chapter on the 
Primary Structure and Arrangement of 
S(Miim(*ntary Kocks, the treatment of the 
subjec't-mal ter seems to be rather digressive ; 
and although nothing has been said which 
is not useful, one feels that there is a certain 
amount, ot “rambling”. The chapters on 
Joints and Veins might, yirobably wdth 
great advantage, have come before those 
on Fokling and Faulting. This arrangement 
would also have secured the necessary 
continuity in thought between the chapters 
on Folding and Faulting and the next one 
on the “Principal Types of Structures in 
Folded and Fault ( h 1 Regions”, lii dealing 
with the “nomenclature of faulting” (p. ItSO) 
the author says : “Since no systi^m thus far 
proposed has had general accei)tancc\ wo 
liave, for the sake* of simplicity and clearness, 
endeavoured to deline jirecisely those terms 
in the use of which there has been lack of 
agreement.” On going through the next 
few ])ag(*s, we are. not sure if the authors 
have 8ucc«»eded in this endeavour to combine 
tin* three great virtuc*s of simplicity, clear- 
ness and precision, in their own definitions. 

Most of tliese points raised for comment 
and criticism may perliaps be considered as 
merely mattt*r8 of opinion. Probably they 
are. In any case they do not seriously 
affect tin* value of the book which will be 
read with great profit by all those technical 
men who are !nterestc.*d in the development 
and exploitation of useful mineral deposits. 

|j. Rama Rau. 

.N + 

Aotualites Scientifiques et Tndustriel- 
LKS. No. 199. Radioactivitk Arttfkuelle. 
By F. Joliot. and Tri*ne Curio. Paris, 
Hermann et Cie. 19.35. Price 10 fr. 

This monograph on the new and fast- 
develoiiing field of “Artificial Raiiioactivity ” 
by the original discoverers of new' and artifici- 
ally produced radioactive elements is a most 
opportune and authoritative exposition of 
the results so far obtained in this rich province 
of rcscarcli. A full account of llie funda- 
mental experiments of the authors is given 
and then a brief discussion of the results of 
other observers. One could have wished for 
a more complete account of the results 
obtained by Fermi and his collaborators. 
1'hougk the authors have been compelled to 
add a footnote that Fermi s claim concerning 
the production of elements beyond Uranium 
is disputed, tlie more recent work of Meitner 
seems to testify to the actuality of the 
production of elements 93 and 91. Tbo 
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mono^aph hints at the immense possibilities 
that may materialise by the use of the arti- 
fidally produced radio-elements in therapy 
and bioloj?ieal research. As a precursor in 
such a ])ra]nising: field, the present work will 
meet witli a w’arm recept ion from all quarters. 
We must congratulate the Ihiblisliers on 
securing such timely and authoritative 
expositions of the most up-to-date results of 
modem research. 

T. S. S. 

* * * 

liK Moment Ki.ixjTUTquE en (uiimte et kn 
PHYS lqUE. GENE’ALITES ET MeTITODKS. 
Bv J. lilrrera. (Hermann et Cie, Paris, 
19;i5). Pp. 46. 14 Fr. 

Le Moment ELi*x:TRrqTiE en ghimie et en 
l^HYsiQi'K. Moment elkctuique et struc 
TT- iiE MOLEGULAruE. Rv J. Errcra. (Iler- 
manii et Cie, Paris, 1935). Pp. 59. 15 Fr. 

In these two monographs in the AciuaiitcH 
SvirnHfiqufft et Inthslrielleft series the author 
has presented an extremely lucid and concise 
account of the present stale of knowiedge^ 
on the subject of dipole moments in chemistry 
and in physics. The first monograph is 
divide<i into three chapters, d<»aling respec- 
tively with a general accxiunt of iiolarisation 
and dispersion, methods of detcTinining 
eh‘ctric moments, ami the theory of atomic 
bindings. This last chapter on homopolar 
and heteropolar bonds, valency angles, mo- 
bility of bonds and quantum resonance will 
be, found to be particularly illuminating for 
many chemists not usually acquainted with 
the recent theories of molecular physics. 
The second monograpli givers a neatly classi- 
fied account of the informations gained 
regarding the structure of molecules, both 
organic and inorganic, from a study of their 
dipole moments. 

The exposition is tliroughout supjiorted by 
bold diagrams, clear tables, and a number of 
references to original papers. There, is but 
one misprint, an obvious intiTchange between 
the moment values for nitro and nitroso 
benzene in table 8A, ]>. 17 of the 8iM;ond 
volume, in the midst of a number of 
books and monographs recently published 
on the subject of dipole moments, we have 
no hesitation in saying that these tw^o 
ejppogcH will be found useful both by phy- 
sicists and by chemists. 

M. A. G. 

^ * 

HIFPRACTION DES RAYOUS CaTH01)[QUES pah. 
By G. P. Thomson. (Uermanii et Gie, Paris.) 

This monograph is published as a part of 
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ActudlitSs Seimtifique^ et InduntrieUcjt in 
the section on theoretical physics under the 
direction of M. Louis de Broglie. It consists 
of translations in French of the first three 
papers on Electron DiiTraction by G. P. 
Thomson publishc^d in the Proceedings of 
the Royal Society. The pioneer investiga- 
tions dealt with in these papers are of historic 
value. Tliey were the first experiments that 
were performed to demonstrate the w^ave 
nature of the electron. The diffraction ot 
electrons now offers a poW(u*ful tool for tlie 
study of surface structure, the structure of 
free molecules and other topics. The above 
monograph on the pioneer investigations in 
these lines will be welcomed by workers in 
this field. 

8. H.. 

+ Sji + 

Rwiierghks srR les Oomuinaisons entre 
LES 8els de Calgiijm et LES AlI' mi nates 
DE Cautum. By J. Foret. { Arlualitf^s 
ScienUfiffucit el IndmirUilcH ^ 1935.) 

The first 12 pages of this pafUT are devoted 
to a historical account of the subject and 
bring under n^view^ tin* existing know'l(‘dgc 
alKUit tlu^ various aluminates of f'alcium 
including those which contain sulfo and 
chloro groups. 

The original inv(»8tigations describiMl in 
this paper establish th(^ formation of' two 
types of aluminates having tln‘ formuhe (1) 
and (11), when tricalciuni alnmiiiate reacts 
with soluble salts of calcium. 

1. 3(^,aO. AU)„. (A)..Oa.. lOII.O. 

11. 3raO. ALO,. 3(A)“ra. 30 H.O., 
wdicrc A represents n, Br,'!, (NT).), 'or (XO..). 

The characteristu's of these cotiqioimds 
were studied with a mioroscope as well as by 
X-ray method, s. 

Adequate evidence is given to prove that 
tet mcalcium aluminate is hexagonal, whereas 
tricalcium aluminate is cubic in structure. 

The paper includes 1 excellent plates which 
show the? l)ebyt»-8ch(?rer diagrams and 
microT>hotogra]ibs of some of the compounds 
investigated. 

K. B. K. 

^ it 

Host Plant Index of Indo-Geylonese 
Go(JGIDi:. By S. Bamachandran and 
T. V. Kamakrishna Ayyar. (Mine. Rail. 
No. 4, Imp. Gouncil Agr. Res.. Delhi. 1934.) 
Price Ks. 1-10-0. 

Its modest price and clear printing would 
give this publication a wide, circulation both 
in India and outside it ; but it is not com- 
parable in quality with similar pubUcation^ 
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in Europe and in America. The. compilers 
show a lack of first-hand information with 
the insects mentioned and have not ex- 
hausted all the literature available. The 
names of plants are further arrani^ed, at the 
end, ill an alphabetical order while a similar 
index giving the names of insects would 
have been even more useful. In its absence 
it took us some time to realise that no new 
insect . has been named by the compilers 
from Coimbatore nor by any worki?r from 
Pusa or Ttanchi, three Indian centres, where 
so much work has been done* on scah^ insec^ts. 
The student of ecology would regret to find 
many plants not specilically mentioned and 
as siieli these items serve as mere decora- 
tions. For example, on the first page 
Tachardina lobata is merit ioneil attacking 
Michelia champaca and again another 
Michelia sp. which is highly improbable. 
At least the mistakit reganling La^cifer 
Icu^ca which is said to atta(*k a ScMeiehera sp. 
besides S. trijuga could have been avoided 
by ref<‘.rence to the publications of Watt 
and of (ilover, not mentioned in the biblio- 
graphy, which would have added many more 
hosts to the list given in the piflilieation 
under review. There are many such in- 
stances of double entry which only load to 
confusion. La^Tifer mgsorenfih is mentioned 
as found in India which w'ould imply a wide 
range of distribution wliile as its name 
implies it is restricted to Mysore and the 
British districts a<ljoining it. L. larva Kerr 
is stated also to att.ack Shorea talura which 
many a worker in Bangalore has shdwm not 
to be the case. T, lobata is supposed to 
have been named by Cliamberlain. 3Te 
spells his name as riiamberlin and Cockerell 
(Pitychc, 1924, 31, 47) has pointed out it 
should be credited to Green and Chamberlin 
has accepted it (Bull. Bnt. HeR., 1925, 16, iJ ). 
Metavardia is wrongly spelled at least in 
three jilaces for M eiaiarhardla. The name 
Beesonia dipterocarpi, Green (Bull. Enl. /fcj?., 
1929, l9, 205) is nowhere mentioned nor 
the bibliography gives Green’s publications 
later than 1920-27, although the Bulletin 
was accepted for publication as late as 
1932. Inglisia chclonioides is not (jogcneric 
with 1. hivalmta ; the latter belongs to the 
genus CardiococcuR (J. Bom. A- at. JiiRt. 

28, 4, 1034). Lecanium edemani Kami, 
is a very doubtful species questioned by 
Green and its non-existence, even in Banga- 
lore, has already been shown. On p. 52 
r. SUvegini is given, without reference to 
literature or locality, as attacking an 


Ixora sp. while its name is absent from the 
parasites of Ixora romnm, a mistake 
which could have been easily avoided by 
consulting the necessary publication. 

S. M. 

* * 

Ri*wif:w of Ci.trrent Literature relatixg 
TO Paint, Colour and Varnish rNDUsnuES, 
dan.-Feb. 1935. Pp. 82. (Ketsearch Associa- 
tion of British Paint, Colour and Varnish 
Man u f acturers , Teddington . ) 

This 82-page volume introduces the reader 
to the rapid progress made in the various 
branches of paint, colour and varnish research 
and every progressive manufacturer in the 
trade will not fail to appreciate the import- 
ance of a review of this kind offered by the 
Kesearch Association of British paint, colour 
and varnish manufacturers — a prosperous 
organisation w hich is rendering great services 
to the advancement of the paint industry in 
Great Britain. A particularly refreshing 
feature of the review is the importance given 
to shellac by devoting a special section to 
record thc^ researches done on this important 
natural product now struggling to re-estab- 
lish its pre-eminence. This review will be 
gratefully welcomed by every one interested 
either in research or manufacture of paints, 
colours or varnishes. 

M. S. 

* ^ * 

Lao and the Indian Lac Research 
Institute. By Dorothy Xorris, m.sc., p.i.c., 
P. M. Glover, B.sc., and R. W. Aldis, pIi.d., 
D.T.c. (Fritcu'ion Printing Works, Calcutta, 
1934). Pp. 53. Price Rs. 2-8-0. 

The volume aims at giving those interested 
in the industry from whatever point of view', 
a concise and non-technieal summary of the 
position when the Institute began its work, 
and of the ri'siilts obtained of value to the 
industry iluring the last nine years of its 
activit.v\ Tlic brief summary of the Indian 
Lac Fudustry prefacing the volume refers 
to the pioneering entomological investiga- 
tions of Tachard, Kerr, Carter, Stebbing, 
Imms and (3uitti‘rjee and Misra. Tt is 
unfortunate that there is no reference to the 
extensive entomological studies of Mahdi- 
hassan w ho w'as one of the first to establish 
the trivoltine character of a race of lac 
insects indigenous to the Mysore, plateau. 
He has beim the first to recognise the im- 
portance of various ra(M>8 of lac insects in 
relation to the quality of their lai; secretion, 
a fact of great technical importance, 
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One wonders if tho value of the publica- 
tion would have suffered if attention had 
been called to the work of the Indian Insti- 
tute ot Science during the years 1917-1927, 
for a full period of 10 yc^ars during the time 
of Professors Fowler and Norris. It is difficult 
to deny that the foundations of biochemical 
and technological research on lac were laid 
at the Indian Institute of Science at Ranga- 
lor(>, and the. circumstance that all tlie 
assistants in the physico-chemical and bio- 
chemical sections of th(‘ Namkum Institute are 
men trained at the Institute, bears ample 
testimony to this fact. 

This unfortunate omission of a substantial 
portion of the recent work on the biocliemical, 
entomological and t.echnological aspects of 
lac carried out in a sister institution, lends a 
propagandist touch to the publication. 

It w^ould have been of some assistance to 
the interested public if a financial 8tat(*inent of 
the Institute w'cre appended to the report. 
It is difficult to assess tho value of funda- 
mental res(‘arch but where research is de- 
finitely meant to assist an industry, the 
public are taught to estimate the value of 
research in terms of the increased prosperity 
or stability wliich resc»arch may bring to the 
industry. 

The n^venue from tlie Lac cess levied by 
the G(»verninent of India amounts to nearly 
two lakhs a year and the aggregate amount 
spent on the founding and maintaining the 
Lac Koseare.h liistituie at Namkum during 
the last 10 years, might now (‘xcecd twenty 
lakhs (precise figures are not available). 
The volume concludes with an impn^ssive 
array of 88 publications issued from the 
Institute which we propose reviewing on a 
future occasion. 

M. S. 

♦ ♦ ♦ 

liKPORT ON THE SOAP INDUSTRY IN CKYI.ON. 

(Bulletin No. 1, Cocoanut Beseaiwii 
Scheme, Ceylon. By R. Child, F.t.c., n.sc., 
Ph.D. (Lond.).) 

This is tho first of a series of bulletins 
issued by the board of management of 
the Cocoanut Hesearch Scheme of (Ceylon. 
As the Chairman points out in his introduc- 
tion “This review of local raw materials 
that can bo used in the. manufacture of soap, 
of soap making process generally and of 
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suggestions helpful to tho local industry/ 
comes at ah opportune time and from one 
who has a knowledge of the technology of 
the industry.” 

The author commences his report with a 
critical and exhaustive examination of the 
various raw materials used for soap manu- 
facture and proceeds to discuss the several 
soap-making processes nowr in vogue every- 
where. An account of the chemistry of oils 
and fats is given in a manner, that should 
appeal itself even to the soap manufacturer 
who had not had the benefit of a systematic 
chemical training. Next a fairly detailed 
examination is made of the local raw' 
materials available with special reference 
to the diff(‘rent. varieties of cocoanut oil. 

In discussing the different soap-making 
processes, the author dwells at length on the 
Cold Process^ as the majority of soaps made 
in Ceylon at present are by this i»roc(»ss 
according to him. Minute practical details 
are given and tliis should be of immemse 
benefit particularly to tin* untrained soap 
maker. A brief account of the scmi-lmiled 
and s(‘tlled process(‘s of soap-making is also 
given. 

In his recommendations. Dr. Thild ob- 
serves : — 

“.... the local iiidimtry is (piito capnblo of 
protJuciui; clu^nply a i‘i>aH(»nal>ly jruod hoiisi^hold 
soap in s^ufileient quantities. As an eiicournfrc- 
inent to develop a incroase in import 

diithis would probably have good effect; •••Tiiu 
local iniliiKtry is nf>t in a position to eorriputo in 
ilia toilet ^O’lp industry ut present and ‘ proldbi- 
tivc’ increases in tariff am iiridesiralMo for 
that reason. An increase of 5 p.c. fin ali tariffs 
would notsiMMU unrea'sonable ** 

Apart from this he suggests the establish- 
ment of a Government factory on the model 
of file Government. Soap Factory, Bangalore, 
and a bureau of chemical advice. TJiere is 
also a suggestion to control the quality of 
the soap by the Government by the issue of 
labels. These are recommendations Avorihy 
of serious consideration by the Government. 

The report as a whole should coTnmeiid 
itself to everyone engaged in the soap in- 
dustry, directly or indirectly. The board 
of management of the Cocoanut Research 
Scheme deserves the thanks of the public 
for having decided to issue this valuable 
report gratis to all. 

M. S. Krishna Rao. 


Erratum. 

V^ol. Ill, No. 10, p. 493, column 2, para 2, line 4, 
Foi; Ophiccphalus 8tolatu8f read ‘ Tropidonotus stolatus 
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The Indian Research Council. 

^IIE appointment of the Marquis of 
Zetland an the Seeretary of State for India 
may be iihchI as an a]»propriate opportunity 
for reviving the question of the establish- 
ment of the National ronncil of Seienlifie 
Iteseareh. llis Lordship, during his tenure 
of office* as Governor of Ben;;al, evinced 
groat solieitiide in jiromoting the eiiltiiral 
advancement of this country, anil in .\pril 
193.‘i lies caused a circular letter to be issued 
to a select body of seienti.sts sind representa- 
tive leaders of public opinion in Jndia, 
oiTeriug assistance in ease they slioiild agree 
to oo-operate ivitli him in founding an Indian 
Academy of Seiences and Arts. It may be 
recalled lliat almost siiniiltaneously, ' but 
inde|>emlen11y, Current Seienee in its issue 
for May published an editorial in wliich 
cogent r(*asoii.'i were put forward for the 
instiliitiun of an Indian Academy of Sciences. 
Where II is Lordship and this Journal eon- 
templatcMl a sinale authoritative institution, 
the movement initiated by thi^n resiilti'd 
in the inauguration of two scientific bodies, 
vk.j The Indian Academy of Sciences and 
the National Inst it iite of Sciences. Both on 
groniids of finance and of expiMliency we 
(lepreeate plurality of institutions, and one 
of our «*o-operators wrote to 11 s as follows 
on tills subject : 

The danger, of course, is that if we 
atfcqnpt to establish too many scientific 
bodies requiring support from Govern- 
ments and l^niversities, wo make it more 
difficult for existing institutions to con- 
t imie : it must be nqnemberod that at 
]m*sent we find it siiffii'icntly difficult 
to obtain adequate support for the Indian 
Science ('ongress and for our Journal — 
Current ^icienee. ” 

The existence of multiple scieiitilic bodies 
of the Academy status must make it increas- 
ingly cliffieult for the Central Government 
to recognise tlio claims of any one of these 
bodies as the official expositor of scientific 
opinion in India, and must definitely retard 
all ])roj)osals for the establishment of a 
National Advisory Board of Scientific Ue- 
seareh. In this connection, our co-operator 
from .whom we have already quoted, makes 
the following signiticant observation : 

“ It so happens, however, that some 
three years ago, a committee of heads 
of scientific departments of the Govern- 
ment of India was called upon to advise 

F 
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on tlLO question of the formation of a 
National .Research Council and of National 
Conimittoes in India to adhere to and 
co-operate with the International Research 
Council and its Unions. We expressed 
the opinion that the formation of such 
a council was desirable although the condi- 
tions were not favourable for the institu- 
tion of a National Research Council on 
lines analogous to those followed in most 
other countries for the reason that there 
was in India no body comparable to the 
Royal Society of London, the Rrench 
Academy of Sciein*.es, etc. Thi‘ present 
position is that the project for the forma- 
tion of a National Research Council in 
India is in abeyance for lack of funds ; 
but ultimately uhen the* financial situation 
improves and it becomes possible to consi- 
der again the formation of such a Research 
('ouncil, it will be easier to form such a 
Council on lines analogous to those (*xi8ting 
in other countries, if, in the meanwhile we 
have formed an Academy of Sciences 
in India of the nature jirojected in your 
(Editor's) circular. 

At present we are confronted not- so much 
with financial stringency as with a compli- 
cated situation such as few could have 
visualisedin May and we are afraid that 
if it is not promptly ami wisely handled, it 
is capable of postponing indefinitely tiie es- 
tablishment of a Research Council in India. 
For, it is obvious that all the four institutions 
which claim to occupy the status of an all- 
India cliaractc^r cannot fulfil the funefions 
which only a strong Central Body can per- 
form. The confidence w hich su<'h an authori- 
tative institution enjoys will be sulliciently 
high, as the Marquis of Zetland pointed out 
in his circular letter, “ to consolidate and 
expand the intellectual interests within its 
owm spliere of inllnence ; whih* the standai J. 
which it maintains must necessarily provide 
cxamxde and inspiration for scientific work 
of the greatest signilieaiiee : and the estima- 
tion, in whi«;h it is held by the International 
Associations should make its iriembersliip 
to be coveted as a distinction of inc^ritorions 
and important scientific investigations. ” 
Those Avho have been following the trend 
of modern scientific progn^ss in this country 
must have noticed two distinctive, features. 
The first characteristic is that a close and 
steady oo-op(*Tation betw^ecn dilTerent groups 
of investigators, — medical men, physicists, 
chemists, biologists and engineers,— is al- 
most indispensable for an adequate solution 
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of all social and economic problems. The 
second is that scientific discoveries in any 
one. branch of science, whether theoretical 
or applied, find direct and ready application 
in apparently unrelated branches of know- 
ledge. We have several research institutions 
in India equipped and maintained by Gov- 
ernment subsidies, and it is obvious that 
investigations in tliem should proceed un- 
interrupted by the fluctuations of financial 
assistances and the inhibitions of departmental 
influences. There is therefore a gi’eat need 
for a central agency for the prevention of 
overlapping of eiTort and the dnxfiication of 
ex]»enditure of national revenues. It ought 
to be one of the functions of such an insti- 
tution to seeure thc^ intimate co-operation 
of tlie medical, agricultural, industrial and 
for(‘st r(‘8earch departments and stress the 
iiiiportaneft of a clearly defined |)oliey of 
scientific investigations in these departments 
for the promotinnof the national health and 
the economic eflicienc.y of the country. -It 
seems to us that the functions of t-lu^ Research 
('oniicil should mi be restricted to the 
eiicouragcmient of co-ordination of researeli 
work alom‘, however important and nece.s- 
sary it may be for the intellectual advain'i*- 
ment of i he country. In a sense and perhaps 
for some time to (M)me, tliis body must 
occupy the status and fulfil the functions 
of tlic Parliamentary Seicuee (Committee in 
Gn^at Britain. It slionld seek opportunities 
for establishing a link between seieiicj* and 
(Tovernmenl. on ilit^ one liand, and on tlie 
other, Ixdw'een science and society. It ouglit 
to assinjH* the responsibility of promoting 
discussions in the ('ouiicil (liambers of 
Federal India, on seientifle subjects in their 
ap]dic:ition to (H'onotnic policy and national 
well-being. It may ev«‘ri be nc(H‘ssa.ry and 
desirable to arrange for occasional addresses 
by scientific authorities to the principal 
political parties of Legislative Assemblies and 
to assist the Government in all measures 
ami acts wliieh involve the application of 
modern scientific motliod. The usefulness 
ami importance of the Research (hjimcil 
will, to a large extent, be tested not merely 
by the scientific prestige to which it might 
attain, but also by the measure, of eonlideuce 
wliicli it induces in the (Vntral Government 
on whosii bounty it has to depend, and the 
extent of influence which it exerts on 
national affairs. 

Buch a conception of the functions of the 
representative scientific organisation was 
recently elaborated by our contemporary 
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^Naiure^' and was also emphasisod by Sir 
Mirza M. Ismail in his opcming address at 
the inaujjrural coremoiiy of the Indian 
Academy of Sciences. 

This is not, however, the first time that 
proposals for the formation of the National 
Council of Research have been put forward. 
At the first TTniversity Conference hold in 
Simla in 1921, Sir ('. V. Raman moved the 
adoption of a resolution for t he establishment 
of a Central Advisory Hoard of Scienlific 
Research, since the Hoard of Scientific 
Advice consistinji: mainly of the heads of 
various scientific departments wliicli (lovern- 
ment had brought into being was willingly 
permitteil to become defunct in 1920. In 
September 1930, the (iovernment of India ad- 
dressed a lettiT to the Secretary to the (lov- 
(‘rnment of Bengal conveying their decision 
that India should join the International Re- 
search ('oiincil and its ITnions (1 ) Geodesy and 
Geophysics, (2) Geography, (3) Astronomy, 
(1) Biological Sciences, and (5) Radio-Tele- 
graphy, and further stated that provision 
was made in the budget of the .Secretary 
of Stale for India for 1930-31 for subscrip- 
tions to these bodies. In the same letter 
Government pointed out that, as they 
were not aware of the existiuice of a repre- 
sentative seientilie organisation to which 
adherence to the Council and its Unions 
could be entrusted, they had arranged for 
the time being to act as the representative 
of this country. The annual cost of Imiia 
Joining the (.■onncil and the live Tnions. 
calculated on lier population basis, is 
.C.5'18-13-4. The Inter-rniversity Board at 
its conference in 1931 appointed a sub-com- 
mittee to investigate and report on a scheme 
for the formation of an Advisory Board of 
Scientific Research. Tlie Government of 
Bengal which consult ed tlie Asiatic Society 
of Bengal on the subject of the letter of the 
Government of India dated September 1930, 
received in J932 a memorandum embodying 
the considered views of that learned body ; 
and other scientific institutions which were 
also consulted, siibinitteil by that date their 
replies, generally favouring the establish- 
niPiit of a Research Council in India. It 
seems to us that the Indian Researcli Coiineil 
when it is formed must be the only scientific 
organisation which by .its representative 
character and prestige could be entrusted 
with the responsibility of adhering to the 
International Research (Council and its 
Unions. It is not Aiianeial stringency that 
now stands in the way of creating this body 


so much as the confusion produced by the 
multiplicity of scientific institutions which 
within a year have come into existence. 
TJic Government of India were looking 
forward, as is manifest from their Icttc^r of 
September 1930, to the foundation of a 
strong and authorilative scientific organisa- 
tion Mliieh would be willing and competent 
to advise them on the formation of the 
Indian Research Coiineil. 'Phe position in 
193.^1 is not more hoi»eful than it was in 
1930 and so long as scientists in India permit 
the existing state of afTairs to continue, the 
Govc^rnment of India will also continue so 
loiiff to remain in a state of perplexity. A 
definite movement should be initiated to 
remove tlie anomaly of four seientilie bodies, 
each trying to fnneiion as an All-India 
organisation, and claiming lo represent the 
national seiiMitillc. interests. We could put 
forward a schium* for an All-India Organisa- 
tion which would be thorouglily representa- 
tive and satisfactory, if there were any 
indication that the conditions were propi- 
tious. 

The value and usefulness of the* proposed 
Indian Ibwareh Council must naturally 
dep4*nd not only on the* readiness of the Gov- 
ernment- of India lo utilise* its se*rvie?es and to 
support it financially, but also on the willing- 
ness ariel preparedness eif Indian ftcieiitistB 
to co-eipcvatc with one aneither, and with 
governments and tlienr scientific .depart- 
me*nt8. The* sjiirit of exeliisivemess anei the 
provincial oiitloeik, which unfe)rt.iiiiat(*ly over- 
take acie*ntific aeliie*ve*iiu*nts only too often 
in Iiielia, must be fatal to the growth of public 
institutions ami to the creatiem of expert 
seie*ntifie,opinie>n, capable of influencing the 
policie*H anel proje*cts of (loveniment. It 
is I rue that almost all the praetie^al problems 
of adniinisi ration involve scientific factors, 
and it is eepially true* that the absence of a 
representative* organisation, which could pro- 
viele Gov(*rnment8 with a reasonably ade- 
quate unanimity of expert opinion on the 
control and iwiministration of the life of the 
eommimity, iiiust aeconiit. for much useless 
expenditure of public revenues. If the 
scientists would show any disposition to set 
their house in order and also their willingness 
to ren.i li agreed settleim'iit in matters relating 
to their departments, then tlie Government 
of India may be expected to appreciate the 
value and need of advice from those who by 
their foresight, character and capabilities 
acquire a right to be consulted. The one 
essential factor for the establishment of the 
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Indian Bosoarch Council is a modification of 
th<‘. existing policy, spirit and outlook of 
public scientific bodies, which must mcT|?b 
into a single representative organisation, so 
as to command the esteem and confidence of 
Governments, Universities and the g(?neral 
public. 

The iu‘W ScMTetary of State for India who, 
as Governor of Bengal, had, more than any 
other afiiuinistrator, evinced fhe greatest 
practical concern in tlic promotion of the 
cultural life of this country, and wiiose int<^rest 
in the scientific, progress of its people had 
never abated (^ven in the midst of liis other 
pre-occupsitions, may be expected to use 
liis rare influence in establishing a riglit 
relationsliip between science and Indian 
administrative problems. Prof<*ssor F. O. 
Bower once acknowledged that it was o^ing 
to the energy and enthusiasm of Lord 
Balfour that seienco was w'eleomed into 
the iniii^r circle of Imperial Administration ; 
and India may eontidently ho])e that the 
criti(‘a1 and eoiisiriictive mind of the 

The Educational 

TN 1923 ttio Govornmunt of India abolished 
^ the Bureau of Kdueation as a measure 
of rotronchmeiit and the llartug Comihittee 
deplored this act of Government in order to 
save a few thousand rupees. When a few 
months back Bir G. S. Bajpai referred in the 
Legislative Assembly to the intention of 
Government to revive the Central Advisory 
Board of Education in accordance with 
the recommendation of the Committee, the 
Assembly suggested jtostponerneiit of the 
proposals in view of the forthcoming reforms 
in the provincial and central administration. 
If the proposed Advisory Board is to fit 
into tlie general framework of federal 
administration, it is obvious that the Indian 
‘^Btates should be adequately represented, 
for education, which is at the basis of all 
progress, must always remain as an all- 
India subject. The Ilartog Committee 
points out that education as a provincial 
transferred subject has during the past 
fifteen years made little progress especially 
in the field of free and compulsory elemen- 
tary education. The Bimon Commission, 
of which the Committee was an auxiliary 
body, viewed the problem of education as 
one concerning the entire political and 
social destiny of the Indian Empire and 
the question of the extension of franchise 
and that of the reconstouction of rural life 
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Marquis of Zetland may formulate a plan 
w'hich would ensure a reasonable apprecia- 
tion of the value of science in the administra- 
tive de])artments of the Government of 
India. We hoxje that an atmosphere favour- 
able for initiating a movement for the 
establishment of the Indian Research 
Council will soon Im* ])rodiieed by scientists 
in India who, by reason of their knoAvledge- 
and capabilities, are enlitlod to exercise a 
greater control over such administrative 
])rob]ems of the country as fall within the 
rang4‘. «)£ scientific influence. These problems 
siiould no longer be jw^rmitted to be ent rusted 
to the hands of those wlio have no first- 
hand knowledge of science, and the first step 
in this dircc*.tion is to remove thc! reproach 
that India is practically tlie only civilised 
country without a National Research Council, 
to which the Government of India conld 
look up ft)r advice and guidance in all prac- 
tical measures aflecting the moral and 
material advancement of the ])eoide. 


Advisory Board. 

depend largely upon the amount of benefit 
which a carefully devised selierno of higher 
elementary education eonfeu's on the gene- 
ral Fiidiaii population. 

The value and usefulness of the Board do 
not depend so rnueh on its prestige as on 
the amount of expert knowledge, experieuee 
and industry which its members will ulti- 
mately ’'ring to bear on the problems 
entrusted to them for investigation and 
^vice. Thc existence of the Board consist- 
ing of eminent educationists and representa- 
tives of public opinion can be justified if 
Government recognises fhe need for advice 
and provides adequate funds for giving 
oileet to its recommendations. Proposals 
for thc rapid extension and improvement 
of the educational schemes in India are 
frequently made in the Legislative Cham- 
bers and Governments have frequently 
pleaded inability to accept the proposals 
of people's representatives on account of 
the limited provision they could make 
for education in their annual budget. 
The realisation that money spent on 
people’s education is in the nature of 
public investment, must be the foundation 
of the^ financial policy of Government, 
whose fitst and last lino of defence must at 
all tiznos bo a contented, prosperous and 
homogeneous population. 



JUNE 19351 


CURRENT SCIENCE 


593 


The Quetta 

E disaster wliich has ovorwhcltncd 
Quetta staggers imagination. Those wlio 
are situated far from the scone of this appal- 
ling catastrophe may not bo able to compre- 
hend the straits to which tills frontier 
military station has been reduced by the 
earthquake. We havo groat praise for tho 
military authorities for arranging oflicient 
and prompt salvage and relief operations, 
and the splendid manner in which response 
is fortlieorning to the Viceroy’s appeal for 
funds is a witness to the profound and 
universal sympathy evoked by this Jiolo- 
caust. It is unofliciaily stated that tliere 
must be a death roll of 05,00a people. 

Premonitions of tho coming disaster were 
not wanting. Since the earthquake which 
convulsed Bihar last yeiir. earth tremors 
were reported from various places and tliey 
were continually travelling westward. It is 
now well known that practically all Indian 
earthquakes have originated from the 
peripheral tracts of tho Indo-Gangctu*. plain, 
at the foot of the great rfimalayan mountain 
system. This belt of country is a zone of 
weakness and strain in the undergrouinl 
rocks, due to tlie severe folding and 
crumpling to which they have, been subjected 
in the process of the elevation of the 
Himalayas. Now and again in some place 
or other along this Indt, where the pressure 
exceeds a certain limit, the rocks readjust 
themselves and every such readjustment is 
accompanied by an eartiniuake of smaller 
or greater intensity. 

The recent disaster which shattered Quetta 
is an example of such a t.ec.tonic eart-hciuakc. 
The underground geological st.ructure of 
the rocks in the country alTected by the 
upheaval is to a certain extent indicated 
by tho nature and disposition of the hill 
ranges in the area. Geologists have pointed 
out that the several mountains of Baluchis- 
tan belong to the same system as the main 
mass of tho Himalayas, and they really form 
a part of one great' family of mountain 
chains. A glance at the physical map of 


Earthquake. 

Baluchistan shows that the Sulainian range 
forms an important lino of hills running 
north and south. At its southward end, 
the range takes a western bend forming the 
Bugti hills, and then it soon turns north- 
west giving rise to tlio Marri Jiills, extend- 
ing along the Bolan p.iss to as far as 
Quetta. At this point there is a sharp hair- 
pin bend in the alignmont of the hill ranges 
and we have, to the south of Quetta, the 
Brahui and the Kirthar mountains running 
duo north and south. In a region of com- 
pression like the area covereri by this plexus 
of hill ranges showing abrupt flexures and 
lying under severe strain, any increased 
stress must naturally result in a severe 
convulsion of the earth's surface. To* the 
east of the present scene is the great 
Kachhi plain where an earth'[uakc of great 
magnitude took place in 1D0D. The belt 
of the greate.st havoc in the case of the 
recent earthquake runs roughly north and 
south extcniiiiig ovit an area of about 70 
miles long and L(> miles broad, inclufling 
important and populous towns such as 
Quetta anil Mastiing. This will give us 
an idea of tho epiccntral area, where rocks 
of varying degrees of hardness and of differ- 
ent ages are known to occur, constituting 
tho Baluchistan Mountain System. It is 
well know n that faulting ” in rocks is the 
commonest type of movement which gives 
rise to e.irthriuakes, and the probability is 
that it is a dislocation of this type that 
lias been responsible for the Quetta Earth- 
quake. 

A more dclinite diagnosis of the cause of 
this earthquake must await a thorough 
and detailed geological investigation which 
has already been initiated by tlie Geological 
Survey of India. 

Within recent times earthquakes have 
become an epidemic, and places like Quetta, 
one of the foremost II. A. E. base head- 
quarters of the Western Gomrnand,. where 
there must necessarily be largo ammunition 
depots, need special protection. 
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Transmutation of Elements and Induced Radio-Activity. 

By T. S. Subbaraya, m.S( 5., A.inst.P. 


^PHR ah^liomists of old had only dreamed 
^ of one artificial transmutation, t?w., 
that of the baser metals into gold. Hut 
modern Physics has witnessed wonderful 
transmutations far beyond tlie vision of 
the most visionary alchemist. The last 
year in ])art.i(?ular lias brought forth such 
a wealth of new and astounding results that 
to-day, we have already gr(‘at difficulty in 
giving a resume in a few pages. New 
disco verii*s are ' being published in ever- 
inereasing numbers so that it behoves us to 
take stock of our position at frequent inter- 
vals. Such a survey is particularly needed 
at present and the folloving pages will be 
devoted to a brief account of the moat 
important results so far obtaiiuMl. 

The first artificial transmutation was 
achieveil by Hutherford in 1919 when he 
bombarded nitrogen by a-partieles and 
showed tliat hydrogen was produced. 
Blackett's cloud track photographs of this 
phenomenon showed that the a-part icle 
entered the nitrogcm nucleus, (Ejecting a 
proton and forming an ()*’ nucleus. The 
new missiles placiHl at the disposal of science 
by the discoveries of Cockcroft and VV'alton, 
Chadwick, Lawrence and Urey have ren- 
dered possible a large variety of transmuta- 
tions. Our present purpose is not to discuss 
the results of all these experiments, but to 
pass on to a new discovery made by Curie 
and Joliot in the course of their researches 
in this field. We mean the production ami 
study of new radioactive idermuits and the 
consequent enrichment of our knowledge of 
the nucleus. This new discovery is not 
only most, important and interesting in 
itself but also because it has made it possible 
to prodiiee chemical ])roofs of transmuta- 
tion where previously one had to content 
oneself with considerations of the total 
charge and mass of the particles involved in 
the process and the. conclusions deducible by 
such considerations. 

The discovery ot new radioactive elements 
was made by Uurie and Joliot in the course 
of their investigations of the result of bom- 
barding nuclei of the light elements by 
a-particles from Polonium. The experi- 
ments of Rutherford and others had 
showed that most of the light nuclei up to 
Potassium emitted protons when bombarded 
by a-rays, resulting in the formation of 


nuclei of other known elements. Now Curio 
and Joliot found that fluorine, sodium and 
alnminiiirn also emitted neutrons when tlius 
bombarded. Hesre therefore w'ere new trans- 
mutations which could not however be 
explained so easily as the previous type. 
Thus taking the case of aluminium, we have 
the. following equation representing the trans- 
mutation by emission of protons : 

27 1 30 . 1 

Alf JIo-> Si+ H .. (1) 

13 2 11 1 

In these equations, the lower index repre- 
sents the (diargc on the nucleus and the 
upper index gives its mass. The equation 
is such that the sums of the charges on 
cither side balance as also the sums of the 
masses. Thus in the above equation, the 
total charge on the left is 1 5 “13 +2, 
and so also on the right the sum is 1 5 f 1. 

li^imilarly the mass on tlie left is 27 1-4=31 
while that on the right is equally 31 =30 -f l. 

The symbol U represents the proton tliat 

is ejected during the transformation. When 
we try to set up a similar equation for the 
traiiHiniitalion observe^d by Tiirie and Joliot 
in which neutrons were eje(?.ted, we are led 
to the following : 

27 4 31) I 

Al l lIo-> r + n .. (2) 

13 2 15 0 

The symbol n represents the ej(»cte<l neii- 

u 

troll of eharg(> zero and mass one. The 
nucleus of Phosphorus of charge 1 5 and mass 
30 which we are thus led to postulate is one 
which does not occur ordinarily in Natun^ 
Hence tlu* difficulty involved in the above 
explanation. This very difficulty led to 
important discoveries as w'e shall see below'. 

Now (birie and Joliot had already 
found' that some light elements like beryl- 
lium, boron and aliiminiiim emit positrons 
when bombarded by a-particlcs from 
Polonium. In the case of beryllium they 
considered that the positrons were due to a 
materialization of the y-rays emitted by 
beryllium along with neutrons, tlius : 

Be + He -> 0 -H n c"*" + c" . . (3) 

4 2 'bo 

The symbols and represent the positive 
and oegatiye electron respectively. The 

1 Comftes Rendtu, 1933^ 196, 1885. 
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vie^ represented by equation (3) was sup'- 
ported by a comparison of the ener;;ie8 of 
the positrons emitted and of the y-rays 
usually accompanying the emission of 
neutrons by beryllium. In the case of 
boron and aluminium, however, they found 
that the positrons had to be attributed to 
the product which resulted from tlie trans- 
mutation with the ejection of neutrons. 
The discovery of new radioactive elements 
and the explanation of (12) followed at once 
when Curie and Joliot found- that the 
emission of positrons continued even after 
they had removed the source of bombarding 
a-rays, and that the activity, i.e,, rate of 
emission of positrons, followed anex])onen- 
tial law of decay as in the case of onlinary 
radioactivity. The explanation of (2) is 
now clear. We have seen that the trans- 
formation leading to the emission of neutrons 
necessitates the assumption of the formal ion 

»ii 

of* hitherto unknown nuclei such as P. 

Hi 

If we now assume that these nuclei are 
ordinarily not found because tlu‘y are un- 
stable and that they disintegrate with the 
emission of positrons according to the 
ordinary law of radioactive decay, we have 
an explanation of the phenomena observed 
by Turie and doliol. They also observed 
that the decay of each of the new' nuclei 
produ(?ed by them had a characteristic 
half-value period. Thus in the case of 
aluminium, boron and magnesium, the half- 
value periods w'<Te rcsp<^ctively 3 mins. 

15 secs., 14 mins., and 2 mins. 30 secs. The 
nuclear reaction as envisag«»d by Purie and 
Joliot in each of these cases is as follows : 

•JT -1 :i(i I :!ii :{(i 

AH-ne-> P I- »; P-> Si + e^(l) 

la ‘j Ifi 0 ir. 11 

lu -1 i;i I i.*i i;; 

M+ ITe-> N + »t; N 0 1-e* (5) 

ri U TOT IS 

"‘Si +'»: l («) 

: H 0 II 

The new radioactive (dements thus ])roiluced 
were called radio-phosphorus, radio-iiitrogcui 
and radio-silicon respect ively. Not content 
with a mere guess at the natun* of the radio- 
active products thus formed, ('uric and 
Joliot procoedcwl to establish their identity 
by chemical tests. This they were able to 
do, thanks to the radioactivity of the new 
elements. In all previous experiments on 


a Comptes Rendus, 1934, 198. 254 & 559. 


artificial transmutation, the chemical nature 
of the ]>roduct could not be establislu^d 
because of the extrenudy minute cpiantity of 
the substance produced ; in fact lii(» |)rodu(;t 
consisted of a small number of atoms and 
no chemical tc^sts could be carried out on 
these. But the situation was now dillenfiit ; 
although the new radioactive prodmds were 
also present in equally minute quantities, 
their radioactivity was there to serve as 
an indicator. Thus if the new' products . 
were pn^cipitatcMl by any chemical reaction, 
the fact of their having Ihmmi so precipitated 
could be established by the circumstance 
that the radioactivity w’as now' associated 
with the precipitate, fn this way the 
chemical leasts for phosphorus and nitrogen 
w'(‘re applied and their formation in the 
processt's representcMl by (1 ) and (5) was 'thus 
proved. Thus for the first time, new' radio- 
active (dements W(‘re produced and tlndr 
nature sec.undy (‘stablished by (dnunical t(‘sts. 

Other work(‘rs w'(u*(‘ not slow' to pursue 
tlu^se inv(^st igatiuns with various inodiiic.a‘ 
tions. L. Midtner* sliidied the ri^actions 
occurring wlnm aluminium was bombard(Hl 
by tt-rays from rolonium and by means of 
Wilson cloud (diamber photographs show(»d 
that aluminium is transformed in two ways 
as follows : 

"am- ' lie > ’^Si ! ' 11 .. (la) 

1» 2 11 I 

I'T 4 -W I 

and All- lle'> Si + .. (2rt) 

1 -I ■* II 11 

She also showed that the first of th(*se re- 
actions tak(\s place about four times as 
fnMpieiitly as tli(‘ sc'cond. This faid. that 
aluminium disintc^grates in two ways was 
iitilisiMl by Piirie and Joliot to arrive at an 
estimate ot the mass of the N(‘ntron. A 
comparison of tin* above* eepiations show's 
that if tin* (Uiergies of the proton and of the 
ii(*iitron and positron app(*aring on the 
right-hand side of (1<0 and (2/i) r4»speetiv(dy 
are known, an aeenrate (*stiniato j)f the 
mass of th(‘ n(*iit ron beeonu^s possible wdtli- 
out the necessity of aeenrately knowing the 
masses of the other nmdei taking part in 
th(‘ redaction. Thus if and an* the 
mass(*s of the proton and positron r(*spect ive- 
ly, and W^, W,„ We*, W,* and WV. r(*pre- 
sent the kinetic (Uiorgies of the proton, 
neutron, positron and the* recoiling sili(*on 
nucleus in (la) and (2a) respectively, the 

3 Natunviss., 1934, 22, 172. 
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mass of the neutron 

=mp--me+ ..\..Wp-W„-We^ +Wu-W„'. . 

Tho maHH of the niMit.ron was in this 
way found to be 1*0092. This is higher 
than Chadwick's orij^inal value 1 '0067 
and even his rc'vised value, uic., 1*0080 
is less than the value thus deduced 
by Curie and JoHot. The question of 
the mass of these particles is important 
since it helps to tlirow light on tlie question 
as to whicli partieh* is elementary and which 
composite. Keeenlly, WentzeH has shown 
reasons 1«) believe that the neutron may 
have a mass equal to that of the hydrogen 
atom ; we shall, howt^ver, not linger over 
this topic here. 

A comparison of equations (lu) and (2u) 
further shows that since in (In) we have one 

particle of spin emitted while in (2^^) 
tlien^ are tw'o partich^s each with a spin 

of we have, in order to satisfy the 

conservation of angular momentum, to 
assume that in (l<0 another particle of 

negligible energy, but with a spin of 

is emitted. This hypothetical particle has 
been called an anti-neutrino just as the 
similar jiarticle assumed by Kermi to be 
emitted during ^-transformations was called 
a neutrino. On de Tlroglie's theory a 
neutrino and an anti-neutrino toget her eon- 
stiiute a photon of light. These questions 
however cannot be elaborated here. 

Ellis and Henderson® rep<‘ated the experi- 
ments of Curie and floliot and confirmed 
their results. Cockroft, (lillM^rt and Walton* 
have employed artiticdally accelerated protons 
as missiles to produce m^w’ radioactive ele- 
ments, while i\iclf<mderson, Livingston and 
Lawrence’ and ("rane and Lauritsen* have 
used artificially accelerated deutons and 
protons and produced other new radioactive 
bodies. A number of these emit, positrons 
together with y-rays due to their annihila- 
tion. Even more interesting is the work of 
Fermi® and his collaborators. Whereas the 
charged missiles such as protons, deutons 
and a -particles employed by previous 
workers could be directed against light nuclei 

* Natunviss., 1935, 23, 35. 

p Proc. Roy. Soc., A, 1934, 146, 20ft. 

« Nature, 1934, 133, 328. 

’ Phys, Rev., 1934, 45, 428. 

8 Phys. Rev., 1934, 45, 431 and 497. 

® Proc. Roy. Soc. A, 1934, 146, 483. 


only since the greater charge on heavier nuclei 
]>reventB those charged missiles from hitting 
the nucleus, Fermi hit upon the idea of 
employing neutrons to bombard various 
nuclei. These neutrons, being uncharged, 
can penetrate even the heaviest nuclei and 
systematic work by Fermi and his colla- 
borators has resulted in the production of 
new radioactive • elements from almost all 
the elements of the periodic table including 
Uranium. In most of tliese cases, a jS- 
activity writh the emission of electrons is 
observed. In some eases, the neutron enters 
the struck nuchms forming a lieavier isotope 
of the same. Apart from the regularities 
wiiich these authors have pointed out, great 
interest attaches to their claim to have 
produced (dements of atomic numb(?rs 98 
and 94 . In most cases, tlu^y have established 
the nature of the railioactive products by 
chemicral methods, but in Ihe. ease of ele- 
ments 98 and 94, their conclusions w(jre 
called in (piestion by .\. v. (Irosse. Tliey 
found that wlu^u Uranium is bombarded by 
neutrons, new' radioactive products of half- 
value periods, .18 ruins, and 100 mins, were 
prodiKMMl. riHMiiical leasts were made to 
assure Ihcunscdvc^s that the now produc!ts 
were not isotopes of known elements. 
(Irosse^® lu»w'(‘ver came to ihe comdusioii 
that the ehemi(*al reactions observed with 
the n(*w i^roducts were charaetcTistic of 
element number 91 (Frot actinium) and that 
the reacd'ioiis which were supposc^l by F(?rmi 
to be oppoHC^d to su(di a conclusion w'cre not 
conclusive at all. In view', howevi'r, of the 
importance of the claim put forward by 
Fermi, L. Meitner^^ has repeated their ex- 
periments and by a new and decisive chemi- 
cal technique established beyond doubt that 
the. new bodies are not elennmts of atomic 
nunibc^r less than 92 and that tint product 
of period 18 min.s. is most probably ehmient 
Xu. 98 ; and since hcT cxperinKints show, 
that tho 100 mins. produ(^.i is not an isotope 
of the 18 mins, product, the longer-lived 
product must be element No. 94. Whether 
the new elements b(^yond Uranium thus 
proved to exist are similar to Ehenium and 
Osmium or whether they belong to a 
family similar to tho rare earths, is a question 
which is awaiting solution. 

The discovery of Curie and Joliot has 
thus led to important results which are sure 
to increase our knowledge of nuclei and 


10 Nature, 1934. 134, 773. 
Naturwiss., 1935, 23, 37. 
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atoms ; we must, however, before elosin*;, indicators in siiid^'injr biological processes, 
refer to the practical utility of their discovery Both of these liappy ideas promise to i»ro- 
which Curio and Joliot have pointed oiit.^^ duce lasting good to humanity and we may 
The new artificially produced radioactive be conlident that the important diseo\ ericas 
elements and their radiations may in the of Curie and Joliot will be followed up and 
near future displace the costly radium for lead to advances of vital importance in 
therapeutic purposes, and minute*, traces of times shortly to come, 
these radioactive bodies may be utilised as 


Baluchistan Earthquake of May 31, 1935. 

Uy l>r. >S. Koy, m.kc. (f'al.), i>.Sf. (roinl.), 

Col aha Ohsciratory, nomfmti, 

B arely seventeim months have passed I of the Baluchistan earlh(|uake as can be 
since the. occurrence of the disastrous i galhcrcil from the records of the Colaba 
earthquake in Bihar and Ne])al, anti Intlia is Observatory ah)n(*. 

again sorely sl.ricktm by anotIu*r calamitous (Vilaba Miln(‘-Sha\v seismograms of- the 
earthquake in Balucliistan. The pres(*nt Baluchistan earthquake an* r(‘produced in 
note gives such preliminary information Fig. 1 (N-S component) and Fig. "2 (E-VV 
regarding the focal region and (he intensity component). The preliminary and the 



f-- i : ' I ■ ! 



Fig. 1. 


Colaba Seismogram of Baluchistan Earthquake, May 31, 1935. Milne-Snaw North-South. 

Kadioactivite Artificiclle, Hermann ct Cic , Paris, 1935. 
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Fig. 2. 

Culaba Seismogram of Baluchistan Earthquake, May 31, 1935. Milne-Shaw East- West. 


stM'omliiry wavt's of shocks orip;inat iiig in the 
upper layer <ir cnisl of the (»ar1h travel to a 
n<‘ar si at ion in l liree ilisliiiel. ]jatlis. The 

six phases V, P, P, 8, S ami's appear to 
be idcntiliable on the Colaba seisino;;rams of 
the ilaliichistaii earthquake as in the case of 
the 'North lUhar earthquake.^ The develop- 
ment of destructive surface ivaves also sup- 
ports that the focal refrion of the Baluchistan 
shock Avas shallow in dejith. An estimate 
of the actual d<*plli can be madtt only when 
it is possible to scrutinise and study the 
records from other Indian seismic stations. 
The S-P interval at Colaba is 2 mts. 21 sees, 
giving an ejiicentral distance of about 
L'lOO kins. Tin* lirst preliminary tremors 
begin with an impetus of 5-2/i tow'ards 
south and 2 s'l jm tow'ards east giving the 
direction of the focal n?gion as HlMP. Tliese 
data would locate the focal region of the 
earthquake roughly about 10 kilometers to 
the south of Quetta. The origin time of the 


shock is calculated to be .‘1 lirs. 2 mts. 13 sees. 

I.S.T. 

An estimate of the energy of the Balucliis- 
tan eartliqnake can be made from th(j 
Colaba s(*ismic records by using a formula 
given by Dr. Harold delTreys.® While calcu- 
lating the em*rgy of the Pamir Earthquake 
of February 18, 1011, Dr. Jeffreys has 
shown that the major part of the energy of 
an eartliqnake is carried by tlie Hayieigh 
waves, I In* contribution froiii tlie longitudi- 
nal and tlie distorlioiial waves being only 
a few per cent, of the contribution by the 
long Avaves. Energy in a Kayleigh wave is 
the same as if there wcto no vertical motion 
and the horizontal motion had the same 
amplitude as at the? surface down to a depth 
IT=:1'12 A, where A is tlie wave-length. 
The total energy crossing a small circle at 
distance A from the origin is 

E = 8w’Il 


1 Curr. Sci., May 1934, 2, 419; and Jan. 1935, 3, 298. 


2 M. N. Ceo.-S»l>pl., January 1929, 1, 22-31. 
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'Where B Radius of the earth. 

A = Epieentral distance in dti^rees 
of arc. 

p “ Density of the eartli’s crust. 
a — Amplitude of the earth s hori- 
zontal motion. 

T ~ Period of the long wave, 
and V — Velociiy of propagation of long 
waves. 

Now taking 

li =r0 .4 xlO® cnis. ; p- -3 -0 gm./cm.® 
and V - 3 *0 xlO® cni./see. 

wc have 

B - 4-3 X 10»T sin A X 

The average value of T at. Colaba for the 
Baluchistan earthquake is about 1.2 s. and 
taking the averag** velocity of long waves as 
3 km ./sec. we lind that JT -= I x .10® crus. 
Also from the sidsmograms tln^ value of 


y^^r^is 0-02 cm.Vs<*e. The energy of the 

Baluchistan earthquake thus works out 
to be about 7 x 10*^ ergs. The Polaba 
records of the North Bihar (‘arlhquake of 
' January 15, 1931, wTre not satisfactory but 
■ a rough estimate for that shock gives tlie 

. value of near about 0-2 cm-./sec., 

leading to the approximate value of 7 xlO-* 
ergs for its energy. Biliar «»arlhquake was 
therefore about .10 times more energetic 
than the Baluchistan earlh<|uake. This 
eoiielijsion is also supported by tin* fact 
that the maximum amplitude of earth's 
motion at (\daba was greater than 1300 /a 
in the case of the Bihar eartlmuake while 
it is only about ItM) /t for the Baluchis- 
tan shock. But the most unfortunate thing 
I abotit- the Baluchistan earthcpiake has been 
its occurn^rice during the early hours of the 
morning with eonseciuent heavy death-roll. 


The Progress of Work in India on the Embryology of Angiosperms. 

By Dr. P. Maheshwari, d.sc., 

Agra College, Agra, 


I JiVESTJGATIONS on this subject started 
in this country only about fifteen years 
ago, but the number of annual contributions 
since then has been steadily increasing. 
The purpose of this aTti<*le is to give a brief 
review of this work and to consider, if 
possible, some of the lines of res<*areli that 
may be most profitably undertaken in 
future by students of embryology in this 
country. " Some judgment has been exercised 
in the" selection of papers and a few in- 
vestigations dealing Avith purely eytologieal 
studies have boon loft out, but otherwise 
the review is eom])Iete, and as far as the 
writer is a^vare, no imiiortant papeu’s 
have been omitted. 

The first obs<Tvations of this kind Avere 
published from Allahabad by Keiioyer^ (1919) 
who, while describing the dimorphic earpellatu 
flowers in Acalypha indlca L., noted the 
obturator, the beak -like tip of the nueellus 
and a few stagl^s in the development of the 
embryo sac, which were, however, quite 
insufficient to permit definite conclusions. 

Dastur* (1922) in an investigation of 
Hydnora afrkana Thumb., an interesting 
parasite, material of which had been c<dlected 
from South Africa, writes that the ovules 
are orthotropous and ha\'c a single integu- 


ment. The inegaspon* mother cell is hypo- 
dermal and directly gives rise to an 3- 
nncleate embryo sae of the Bilium-type. 
The most noteworthy fact is that the pro- 
embryo consists of a long chain of cells, 
of which the middle region gives ris»‘ to the 
embryo proper. These observations :irc of 
great interc*st, but it must be ])C)inted out 
that the material Avas probably insufficient 
fora critical investigation and, as SehnarP* 
(1931) has iioiiited out, the stateiiieiits need 
conlirmat ion. 

Tiwary® (1929), Benares, made the 

interesting discovery of polyembryony in 
Eugenia jmnholana, the extra embryos arising 
from tlie ])osilion of the egg apparatus 
or from the nueellus. It is also stated the 
original embryo sae sometimes becomes 
pressed out aiid obliterated, AA'hile s^.mie of 
the micellar cells appear to be on their way 
to form embryo sacs. It may be meutioned 
here that recently PijP (1931) has published 
the results of a detailed study of poly- 
embryony in several spp. of Kiigetiia and 
his ohserA’ations differ in some respects 
from those of Tiwary. 

Tiwary and Bao® (1934) have traced the 
development of the embryo sac in another 
member of the Myrtacea', CaUiutemon linearis^ 



600 CVURENT SCIENCE [June 1935 


which follows the normal course laid down 
for angiosperms. 

From tlio same laboratory, Joslii® (1933) 
made a few observations on megaspore 
and embryo sac formation in Argetnone 
mroimna L., and these w(Te supplemented 
by Bose ami Banerji.^ The development 
is perfeetly norinaJ, but the antipodal cells 
attain a specially large size. Joshi's state- 
ment that endosperm formation may bc^gin 
<‘.veii before* f(*rtilisat ion needs more critical 
study. 

Joshi and Banian Hao^ (ItKtl) nuule some 
v(»ry int(*n>stiiig observations on the embryo- 
logy of TinoHimra vordl folia Miers. The 
development of the (*ml)ryo sac. is quite 
normal, but tliere is no fertilisation and all 
the nuclei except the polars are said to 
degenerate. hhidos))(*rm formation eont inues, 
but no embryos coiihl lx* seen even in mature 
seeds. 'Phese obser^'at ions weT(* immediately 
subjected to comments and criticisms (Sahni,^ 
Tiwary’) and the pn*sem*e of seeds with 
noimal embryos has now b(*(*n reported 
from Agra (Singli’), Bangalore (S(*8liagiriah’) 
and Ahmedabad (Ajrekar an<i Oza’). Cases 
of iiarthenocarpie fruits are on record and a 
condition as described by Joshi and Hamati 
Hao is entirely possibh*, but as suggested 
by Singh it is more likely that in the jiresent. 
ca-se the egg docs not degenerate but develops 
part henogenet ieally . Kurt h(*r observations 
on tlu* embryogeiiy of this jilant will be 
awaited with interest-. 

Joshi and Yenkateswarlu^ (19*33) eaU 
attention to tlu^ fieculiar behaviour of the 
synergids in Anmama barclfera L. The 
embiyo sac develops in the usual way, but 
the synergids are ix'rsisteiii and begin to 
enlarge. Their nuclei divide amitotieally, 
the lat<»ral walls dissolve and the tw'o eeUs 
fuse to form a ‘syn-synergKr’, which |)er- 
sists lik(* a niulti-nueh*ate collar round the 
suspensor of the growing embryo. 

Naitha-ni® (1933) from Allahabad, working 
on the life-nist«)ry of Digera arroisis Forsk., 
found that the pollen grains are 3-nucleate 
at the time of shedding, and the megasporc 
niotlier c(*ll gi\es rise to a nw of 3 cells, of 
w'hich the chalazal produces the embryo sac. 
A few months later Joshi and V. Rao^® 
published a more detaih*d account of the 
same j»lant. The pollen grains are reiM)rted 
by them to bo usmally bi-niicleate and some 
variations have been recorded in rnegasporo- 
gonesis. Tt has been stated that 2, 3 or 4 
megasporcs may be formed and some other 
interpretations have also been oiTered, that 


are now shown to be incorrect by Puri and 

?h.^ 

At Calcutta a largo amount of work in 
this line is being done by Banerji and his 
students. Agharkar and Banerji^® (1930) 
investigated the development of the embryo 
sac in Carka papaya and found that a normal 
linear tetrad is formed and as usual the 
chalazal nu*gaspore gives rise to an oeto- 
micleale embryo sac with ephemeral anti- 
podals. It must be pointed out that accord- 
ing to irellborn* (1921, 1928) all the 4 
megasporc nuclei (unsepiarated by w'alls) 
take part, in the development and usually 
only one of th.ein divides again, resulting in a 
5-nueleati* embryo sac*. In view of the 
difference's betw(*en these? observations and 
those e>f prc?vioiis authors like Kralzer* (1918) 
and l-steri* (1907), it seems profitabh? to 
reinvestigate the plant using material from 
as many elifferemt source's as possible. A 
feature which desc'rves further attention is 
the freqiie'nt formation of fruits even without 
male plants in the' vicinity and the* iie*casion:il 
jire'semce of part henoe!arpy . 

Banerji work on the life-history of jiite^ 
{CorchoritH oHkrlm and C. vapHalarin) is a 
welcome aelelitiori to our knowle*ilge» of the 
Tiliacfca?. It. is ri*markable that e*ven in an 
annual plant like? this, growing in a tropical 
climate*, the first division of the egg occurs 
12-10 days after pollination. 'ITie same 
author lias also studied the development of 
t.lie fe»male* game*toj>hyU* of Colocasia «wii- 
quorum lileJiott..,^ with a view to discover the 
causes of st>(*rility in this plant. It was 
found that although degeue*ration8 start as 
e*arly as tlie megasporc mother cell stage 
they arc most common after the niegaspores 
have been formed and sections of open 
flowe»rs invariably show crumpled ovules 
without any embryo sacs. 

Banerji and Bhaduri^^ (19ii3) have ree.*orded 
the presence of false polyeinbryony in 
Nivotiana plamhaginijolia and also found 
some e?arly st-ages of nucedlar enibryony in 
Petunia and Wiiltania. BhadurP (1932) has 
given a detailed account of tlie life-history 
of f^olanum mclongena and another paper 
dealing with sejveral other members of the 
family belonging to the genera tiolanumj 
PhynalUj Withania^ Datura, Centrum, Nko- 
tiana. Petunia, Halpiglomn and Brunfelnla, 
is in the press. .The same author has also 
observed an interesting peculiarity [first 
noticed by Miss Ferguson* (1927) in Petunia] 
in a tomato strain grown in the experimental 
grounds of the Calcutta University. It is 
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stAted that the fusion nucleus divides, before 
the opening of the flower, to form a small 
mlcropylar and a large chalazal chamber. 
After the discharge of tlio pollen lube, one 
of the male nuclei fuses with the egg and the 
other with the endosperm nucleus in the 
micropylar chamber. This results in the 
formation of two types of endosperm cells, 
some with the triploid number (<lerive<l 
from the micropylar cell) and others with 
the diploid number (derived from the 
unfertilised chalazal cell). 

From t.he same laboratory, Hoy^* (on 
Paehyrhizus, Cajamis, Doliehm, Pimm and 
LathyruH), Datta^® (on CoAEia tora) and Palf 
(on TamarinduH indica) have made valuable 
additions to our knowledge of the Legn- 
minosu*. I'lie statement tliat in all the plants 
mentioned above(excepi Lathyrm), no parietal 
cell is cut ofP and the arehesporial cell 
dilTereiitiates in the third layer of the t'mccdlus, 
needs more critical observation. It si‘ein8 
more likely that it is actually hypodermal 
as in the other members of the family, 
but lK»e4imes clearly dist inguishabU* only 
after having cut oil* a w'all cell and attained 
an a])preciable increase in size (see remarks 
by Singh and Shivapiiri**, j). I-H)- Tlatta^ 
has made some interesting observations on 
the einbvyogeny of two spp. of Nolana, 

At Bangalon*, Dr. M. A. »Sampatlikiimaran 
has givc^n a great imijetus to such work. 
Kao'* (.1932) in a pndiminary note on 
Balanopkora indiva states that the d(‘velop- 
ment of t he embryo sac in this plant, resembles 
/y. globom described by Lotsy* (1899). It 
must be mentioned here that very reecmtly 
Ekambaram and Panje" from Madras have 
published their observations on a sp. of 
Balanopbom collected from the (Viorg- 
Malabar forests, l.'nlike other spp. of this 
genus, invc»stigated by Treiib* (1S98) and 
Ernst* (1914), this one seems to have a 
normal sexual cycle with an embryo sac 
arising from tlie micro]»ylar megaspon*. of a 
tetPcUl and with strong evidence of fertilisa- 
tion. The fcunale gaim^tophyte is I J -shaped 
with 4 nuclei in each end, but those destimnl 
to form the aiitipodals and the lower polar 
nucleus fuse among themselves to form a 
large irregular nucleus. The endosperm 
arises from the upper polar nucleus and the 
fertilised egg divides longitudinally. 

Seshagiriah (1932'*, 1934’) has made some 
very interesting observations on the life- 
history of Zeuxine sulcata Lindley, a marsl 
orchid. Degenerations are found to be 
of frequent occurrence in the anthers and 

3 


the second rcMluction division is entirely sup- 
pressed, resulting in the formation of ‘‘dyads 
of microspores*’. The nucleus in these cells 
divides to form the tube and generative 
nuclei, but the pollen grains soon degenerate. 
In some pollinia the lieterotypic division 
was found to show certain abnormalities in 
the presence of several spindl(\s which rt‘sult 
in the formation of supcTiiuim^rary nuclei, 
but none of t hese is functional. The mega- 
spore mother cell undergoes t he usual reduc- 
tion divisions and forms a lim^ar tetrad of 
megaspores. A peculiar feature is that all 
four cells of the tetrad directly function to 
form an embryo and additional embryos 
arise from divisions of some micellar cells. 
In a friendly letter to the writ<‘r, the author 
states that an actual reduction of chromo- 
somes is ac(‘omplished during the formation 
of megsiSf)ores and both micellar and mega- 
sporic embryos persist in mature seeds. 

From the same laboratory Narasiniha 
Murthy” (1.933), working on Lininophyton 
obtuHifolimn Mici., (inds 3-nucleate pollen 
grains with two male, cells, an 8-nueleate 
embryo sac developing according to the 
‘'8cilla-typ(*” and a delayed triple fusion. 
The same author has also studiiMl the life- 
history of Ottelia afintnoidcH,'^ which is 
similar to other members of the Ifydro- 
eharitaceie, exc(»pt in having 2-nueleate 
pollen grains and a hypfxh^rmal arehesporial 
cell which is said to function ilircetly as the 
megaspore mot her cell. Another feature of 
interest is that sometimes the microspores 
form iim^ar tet rads in addition to the usual 
isobilateral type*. 

Uangasamy^® (1934) has worked out the 
life-history of VaUhnena spiralis^ but. this 
investigation seems to have been carried out 
in ignorance of the previous studies of 
Burr* (1903) and Wylie* (1923) on this 
species. 

Laksminarasimha Murthy’ (1934) has 
studi(Hl the life-history of four members of the 
Coininelinaceie : Cyanotis crislata, Gyanotis 
Oivillaris, Aneilema spiratum and * Zebrina 
penduia. The presence of needle-like crystals 
and mitotic divisions in the tai)etal peri- 
plasmodium is of interest. After fertilisa- 
tion, the narrow^ antipodal end of the embryo 
sac ])ierces deep down into the nuci^lus like 
a haiistorium. The young embryo is merely 
a spherical mass of cells corresponding to 
the “Pistia-type*’ among monocotyledons. 

Srinath’ (1931) reports the usual typo of 
embryo sac in Herpestm monniera^ charac- 
terised by an absence of wall cells and the 
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formation of an integumentary tapetiim, as 
is general among tin* Sympe.tala*. The first 
division of the primary endosperm nucleus 
is followed by a transverse wall, separating 
the embryo sac into two chambers. The 
nucleus of tlu? ehalazal chamber divides only 
once and this part ilevelops directly into a 
2-micleaie chala/.al haustorium. The micro- 
pylar chamber gives rise to all of the endo- 
sperm and a micropylar haustorium composed 
of four uni-nucleate lobes. 

Kausik^ (1U35) has investigated the life- 
history of Vlrivularia coerulca L. The 
developnuuit is essentially similar to that 
described by Wylie and yocom* (1923) in 
IJ, vulgaris] In botli spp. the fertilised egg 
sends in a tubular prolongation, and the 
endosperm gives rise to both micropylar 
and ehalazal haiistoria, which take an 
active part in the absorption of food 
material. 

The Uiitaceiu is perhaps the first family 
in which polyenibryony was discovered and 
Chakravarthy’ (1935) has added Mutraya 
Jeoenigi to the. list. Tlie su])crnuTnerary 
embryos, which an? dcriv(?d from the 
adjoining nucellar cells, are usually distin- 
guishable from the egg-embryo by the 
absence of a suspensor in the former. Most 
of them get arrested in their development 
and only 2 or 3 form cotyledons. 

From Agra, a number of pa])er8 have 
b(?en published by Maheshwari and his 
students. Johri'" has investigated the life- 
history of Limnophyton oblusifolium and 
the chief diff(‘rence between his results and 
those of Narasimha Murthy is that 
aiM'ording to the former most of the 
embryo sacs are only (i-nueleate (the 
latter author found them to be «S-nucleate), 
as the two ehalazal nuclei usually do not 
divide after the l-nucleatc* stage. He luib 
also reported a similar behaviour in Nogif- 
taria sagitUfdia,^' N. guayanenHis'^ and N. 
latlfolia,^^ That the* embryo sac of the 
Alismac?ea* develops according to the Scilla- 
ty])e and is as a rule only (»-niicleate, is also 
supported by the* observations of Dahlgren 
(1928*, 193 1*^) on various other plants of 
the family, dohri” (19:31) traced the deve- 
lopment of the male an<l female gameto- 
phytes of Cuscuta reflexa Roxb. Peters'* 
(11108) statement on the absence of a middle 
layer in the anthers of Cuscuta is contradicted. 
The pollen grains were originally reported 
as 2-nucleate, but sections of older flowers 
recently cut for further study, reveal that 
the generative cell divides to form two male 
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cells before the opening of the anther. The 
same author^^ has also studied the develop- 
ment of the gametophytes of Berhens 
nepalcnsis Sprang., and has called attention 
to the similarities between this family and 
the Ranuneulacea*. In another note, which 
is to be published shortly, he reports the 
presence of a IG-nucleate embryo sac in 
Acalypha indica, developing in essentially 
the same manner as was described by Miss 
Stephens* (1909) for the Peneacea*, but 
several variations have been found with 
regard to the number of x>olar nuclei entering 
into the composition of the fusion nucleus. 

Bliargava'^ (19:32) published an account of 
the life-history of Boerhaavia repanda, which 
is essentially similar to B. diffusa, describc?d 
earlier by Malicshwari.^ The same author'^ 
has also studied the life-histories of Mollugo 
nudicaulis and Trianthema monogyna.-f In 
both cases the development is normal, but in 
Mollugo the pollen grains w'cre occ,asionally 
seen germinal ing m siVti, and a third integu- 
ment (hitherto unreported in the family) has 
been seen in tin? ovules of Trianthe^na. The 
same author has found that in erecta,^^ 
the tapetal cells form a periplasmodium and 
the polk*!! grains are 3-nucleate. The embryo 
sac. develops normally, but there are some- 
times only two antipodal cells, one of which 
is 2-nucleate. Later, the number of nuclei in 
the antipodal cells may increase, so that 
each is many-nucleate. 

Puri*^ (1931) has reinvestigated tlie deve- 
lopment of the embryo sac and embryo of 
Moringa nlnfcra and he finds that the pre- 
vious observations of Rutgers,* reconling the 
prc*.senee. of a 5- nucleate* embryo sac and free 
nuclear embryo in this plant, are unfounded. 
As a matter of fact, the embryo sac is of 
the usual 8-nucleate type and the first division 
of the (?gg is followed by wall formation as in 
other angiosperms. Occasionally the number 
of free nuclei in an embryo sac is more than 
eight, and some abnormal ovules with painnl 
nucelli have also been seen. A feature of 
sjiecial interest is tin? presence of integu- 
mentary vascular bundles in the oViiles. 

Gupta^* (1934) has described the develop- 
ment of the male and female gametophytes 
in PotamogeUm crispus, and in another note, 
to be published shortly, he has reported 
some interesting variations in the life-history 
of Wolffia arrhtsa.'f Here the anther con- 
sists of only 2 loculi, parietal tissue is reduced 
to the endothecium and tapetum, and the 
pollen grains are 3-nucleate. The tapetal 
oeUs become amoeboid and wander into the 
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anther loculus, while tlie epidermis disappears 
complet«*ly at maturity. The development 
of the embryo sac is of the Scilla-type and 
the; antiT)odal8 and syiiergids an* vc^ry 
ephemeral. The nueellus is absorbed at an 
early stiajje, except for a cap of cells which 
persists at the top. 

Singh and Shivapuri'^ (liKlfi) have studied 
the development of the gametophytes of 
Nepiunia oleracea and CapooH^ has done 
the same for Ulmuit integrifolia. The latter 
has shown beyond any doubt that the 
embryo sac in Ulmua is of the normal type, 
arising from the clialazal megaspon* of the 
tetrad. This necessitates a reinvestigation 
of V. americana, which is the only plant in 
tlie order lTrticalc‘s, that has been reported 
to have, a Liliuni-type of embryo sac 
(Shattiick,* 1905). 

Malu'shwari^® (1929) gave an account of 
the life-history of Boerhaavia diffma. The 
ppllen grains were, originally reported to be 
2-niieleate, but recently some .'1-nucleate ones 
have also been seen. The ovule has a beak- 
shaped nueellus provid(*d witli a single* 
integum(*nt, and the pollen tube travels 
down to the base of the funiculus and then 
turns int o the. tip of the nueellus. The number 
of antipodal cells increases to 0 or 7 after 
fertilisation (more recently, Bhargava has 
seen that in B, repanda this (;an happem 
even before fertilisation). The endosperm is 
free nucl(*ar and the embryo is provided with 
a short but massive suspensor. 

Maheshwari and Singh® (1930) found that 
in AsphodcUis tvnuifoliuH the embryo sac 
arises in the normal way, but a third integu- 
ment begins to d(*velo]) at an early stage, 
almost entirely enclosing the ovuh* after 
fertilisation. In a later communication, the 
first aut hor reports that the endosperm is 
not fn*e nuclear, but of the Ilelobiales-type. 
Tn another paper, the same author has 
described stages in the life-history of 
Ophiopogon icallichianm,^^ Hook, f., a member 
of the family lfaMnoderacea\ The life- 
history follows the normal (?ourse, but a 
primary wall c(*ll may or may not be cuit 
off in the ovules. 

Maheshwari tried to find out the cause of 
the abortiveness of such a large number of 
flowers in Albizzia lebbek^^ and Mangijem 
Mkia^ and found that in both cases it was 
due to widespread degenerations occurring 
at almost all stages in the anthers and ovules. 
The study of the life-history of the latter 
confirms the observations of Juliano and 
CnevaB** (1932), but the pollen grains are 


3-nucleate at tlie time of sh(*dding. The 
fertilised egg remains undivided for a long 
time — till about a thousand fre(* nuclei 
have been formed in the* endospifrm. 

Malicshwari and Oupta^ (.1934) have stu- 
dietl the development of the female gameto- 
phyte of Lmiirigia parvijiora and Juttttieua 
rppetift. In both cases a linear tetrad of 
four megaspores is produced, but usually the 
micropylar functions. >Sometiines the chala- 
zal may also enlarge and occasionally some 
tetrads resembling an inverted “T” were 
seen in Ludtvigia. Tln^ mature embryo sac 
is only 1-nueleate with an egg apparatus and 
a single polar nucleus. Sterility of the 
ovules w'as common and in Lmhrigia several 
cases wen% encounten*d, wiiere both nu(*e]lus 
and <*mbr 5 'o sac had degenerated lejiving 
only tlie integuimuits. 

Tn a short note Mahe^shwari® has reported 
that in Ilgdrilla veHirillata the anther- 
tapetum becomes amoeboid, the polhm grains 
are 3-nucleate, the embryo sac is of the normal 
type, the endosperm of the in*lobiah*8-type, 
and the embryo more* or less resembling that 
of ^[li8ma. Occa>sionaliy two paired nucidli 
were seen, each with its own inner integument, 
but enclosed within a common outer integu- 
ment. 

Maheshw'ari and Singh’ (1931) have in- 
vestigated the life-history of Cmnwdina 
henghalenais, a common annual w'ced wdth 
white clei.stogamoiis flowers devclo.dng under- 
ground and blm* aerial flowcTs enclosed in a 
spathe. Of the three aerial flowers usually 
occurring in a spathe, one is male and two are 
hermaphrodite ; of the latter, only one 
opens whih* thi* other is cleistogamous like 
the underground flowers. A true periplas- 
modiiini is present iii the anthers and 
t he presence of crystals of calcium oxalate 
in this is notovorthy. The nueellus forms 
a beak-shaped outgrowth, which comes up 
to the levt‘l of the micropyle. An important 
point is the presence of a normal tetrad 
of four nn'gaspores, altlioiigh it was previously 
consi(h*red tliat the develojiment ifl of the 
Scillji-type ((luignard,* 1882, on C. Hiricta). 

At Ajmer, Mathur’ has been w'orkiiig, at 
the writer's suggestion, on the life-history of 
Convolvulus ammls. The cutting off of 
a prijnary wall cell in the nueellus is a fact 
of interest, as there are very few cases in the 
Sympetal® wliere the hypodermal arche- 
sporial cell does not directly function as the 
megaspore mother cell. 

At Nagpur, Richaria® (1034) has been work- 
ing on the development of the stamens in 
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Bevoral ABclopiacls and it is reported that 
in spp. of Hemidesmus, (Jrypiosiie^a and 
CryptolepiH there are four sporangia in e«ch 
stamen, while Calotropis, Damia, Ildostemma 
and Pergularia have cjiily two. fn all eases 
except Gi'yptosirijia and CrypUdepis, the 
inierospores an*- arranged in tlie form of 
linear t(‘trad8. fn the last tw'o genera, 
wdiere tlic^ arrangement is tetrahedral, the 
pollinia are not w'ell organised and form only 
a loose mass. 

At (■oimbatore, Dntt and Siibba Ka*)'® 
have investigated the development 
of the embryo sac and embryo of sugarcane. 
An abnormal ease of an embryo sac with 
reversed polarity, pollen tubes with four male 
nuclei, and one cas(* of pol^^'cmbryony are 
reeordcMl. In two cases it was seen that 
a few divisions had taken ])lace in the egg, 
although the ijrimary endo8iK*rm nucleus 
had not divided. 

Jnvkstigations fN Progress. 

The above is a summary of what has lM*-en 
doiU‘, but several ]iapers are in the press and 
many investigations are in progn^ss. 

At Benares, Tiwary is continuing his 
fltudi(*s on the Myrta(5(*u) and has startcnl 
additional w'ork on the embryogeny of 
8ev(‘ral ('onv(dvulaeeje. Tiwary and Misra 
are studying the caus(*s of sterility in fUbtsms 
rom-sincims, and Uao has almost completed 
his work on the embryo sacs of Mimia and 
Aniifjomn. .loslii and Venkateswsirlu have 
completed their work on Ammama baccifera, 
and the first author is continuing further 
work on several plants of the Lythracea*-, 
Amarant.hac(*ie and Phytolaccacea*. 

At Talcutt-a, Banerji has completed his 
investigations on tin*, embryology of Arachis 
hypogm and Tgphonium iiilobaUm, and 
^amal has done the same for Crotnlaria 
jiiwmi. Das is working on TnehoHantheE 
dioim] K. A. K. Banerjee on CapHicum 
annuum ; lledayetullah on some members 
of the Capparidacea*. ; Datta on the 
Nymp]ueaci*a! ; Ifoy on A/oc ivm and some 
Leguminosa* ; and Bhaduri on s(*veral plants 
of the iSolanacea*. 

At Agra, Capoor is working on tae em- 
bryology of Canca papaya^ Urginea indica 
and some members of the Urti(iales ; Puri 
on Anma sqnamma and Moringa ; Bhargava 
on the Loranthacea^ autl (tapparidacea) ; 
•Johri on the Euphorbia cess and Butomaceie ; 
Gupta on the Lemnafseffi ; Singh on the 
OnagracesB and Amaranthacea} ; and 
Maheshwari on Hydrilia and Tamarix, 

At Nagpur, Nirula and Oadkari are work- 


ing on the embryology of some Asclepiads ; 
and at Ajmer, Mathur has started some 
work on the life-history of Vogelia indica. 
In the South, Ekambaram and Panje are 
working on Baianaphora, Baghavan on 
Cleomej Seshagiriah on the OrchidaccsB, 
Chakravarth> on the Bntacoje, and Laksmi- 
narasimha Murthy on some of the Com- 
inelinacesB. 

PiJTiTRE Outlook. 

So far, the floral characters of angiosperms 
have been regarded as the most reliable 
taxonomic guides. While this may be 
true, it is no longer possible to ignore other 
factors. Tt is now being increasingly realised 
that an approach to a natural system of 
classification can be gained oidy by a study 
of the plants in their entiirety. It is danger- 
ous for specialists to go on classifying and 
rearranging ])lants merely on the basis of 
one set of characters with which they are 
most familiar. The crying need of the day 
is a classification, which also takes into 
consideration, embryology, wood anatomy, 
and the vascular supply to the floral organs. 
In future, any attempt, which does not 
take these* factors into account, will be 
looked upon witli half-hcartedness. 

A study of the. existing literature reveals 
that among the families found in India, 
there is a great dearth of information with 
regard to the Menisperma(*.ea*, Dilleniacea*!, 
Bixamc, Flacourtiaceu*, Ba])inda(H*a*, l)ipt<*ro- 
carpacea*, Combretacea?, Bhizophoracea*, 
Bonneratiaceaj, Alaiigiac(*{e, Punicaceap, Bom- 
bacacea*, Simarubacjca*, f^potacea*, Salva- 
doracea?, and others ; while the Pi])c*racc^, 
Bantalacea*, Lorantha(*.f*a^ Balanophoracea^, 
Fumariac(*a^, Resedacea*, Podostomacea^, 
Malpighiacea>, Thymelaeacea?, Elatinea*, 
Plumbaginaceap! and Pandanacea^ have yielded 
such exceptional r(*sult8 in the past, that 
further investigations on these, would be 
welcome. Among special genera, which 
deserve a fresh study, the*, following may be 
mentioned particularly : Lemna, CohIuSj 
P andanm, Najas, CypHpedium^ Typha, 
CoEuarina, Balixj Opuntia^ Codimm^ Euphitr- 
bhj Gardnia and ZizyphuH. 

•There also remain a number of our 
fruit trees and crop plants, which must be 
investigated both morphologieuplly and cyto- 
logically before, the principles of scientific 
plant breeding cm be applied to them with 
confidence. It is true that most of these 
plants will not yield results of such academic 
importmee as those suggested above, but 
they might lead on to discoveries from which 
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the country may reap a benelit running; into 
large sumB of money. 

Some real difflcultieB have for a long time 
formed a bar to rapid progress in this work. 
One of these is the difficulty of obtaining 
properly fixed material. At present a person 
who wants to do such work, has to limit 
himself to such plants which grow in his 
neighbourhood, although actually he is 
often interested in investigating as many 
representatives as possible of a special family 
or order, with which he has gained most 
familiarity. A second and more serious 
difficulty is the paucity of lit.crature in this 
country. Much time is spent in searching 
for the necessary refereiiees an<l some authors 
actually engage themselvc^s in siicli work 
without knowing what has already been 
done on the particular family or genus in 
which they are interested. Those, who 
know the literature and Triaintain some sort 
of a card index to keep in touch with current 
papers, find it difficult to procure the original 
references for study. The* only way l.o avoid 
this difficulty is to encourage the exchange* of 
reprints and journals among responsible 
workers. It is a juiy that tliose iiersons, who 
are themselves favourably place<l with rc^gard 
to this matter, are often v(*ry conservative in 
handing literature? and do not realise* the 
difficulties of othe*rs, who have* to fall back 
to a great (*xte?nt on their private resources 
for purchasing reprints and journals. 

In spite of the*8e*. difliculties a geioel be*gin- 
ning has been made. Fe)rt.unate»ly t here are 
several enthusiastic workers in the country, 
several jn*oble»ms aw'aiting iuve8tig.ation are 
lying at our ve*ry doe)rs, and in 8ome> case*s 
evem funds are available. Given the m*.- 


cessary fae^ilities and encourageme?nt, and 
a true recognition of their labours, the future? 
is bound to be? bright. Individually these 
investigations may seem trivial, but they 
all swell the fountain of knowledge and it is 
this accumulated information, which will 
help future workers to solve questions on 
which w'c can at pr(*s(*nt only indulge in 
guess-work. 

In the end, 1 wish to «*xpreHS my sincere 
tnanks to all those who (‘o-operat(*d with 
me in supplying the necessary information, 
and particuiarly to my pupil, Mr. U. R. 
Bhargava, who helped m<» in the preparation 
of the bibliography. 
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Chronica Botanica. 


W E have pleasure to announce the publi- 
cation of tho Hrst Volume of Chronira 
lio'aniea, a new international year-book, 
devoted to all branches of I’lant Science, 
edited by Dr. Fr. Verdioon in collaboration ! 
with an Advisory Board and nnnicrous i 
Assistant and coiTOsponding Editors. Plant j 
Science has a new annual such as never ^ 
before existed in any brancli of Seienco. 
I’rof. B. D. Merrill, Director, Now York 
Botanical Garden, writes, “Tho Chronica 
Botanica as conceived covers a now Held 
not hitherto pre-empted, conllicts with no 
establiBlied periodical, supplements those 


already in existence and shuuld, by its very 
nature*, encourage the spirit of international 
co-operation, a spirit characteristic of this, 
our science? of which w(? as botanists 
representing all nations, are iiidivifinally and 
collectively luoml.” This new publication 
will help all icsearch workers inleicsied in 
botany to keep in toucli with the activities 
of the luimeroiis Institutions, devoted to 
piiic and applied botany. AVe have no 
doubt that tho publication, so compr(?hensive 
and so useful, will be welcomed by everyone 
interested in Plant Science. 
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The Banded Ferruginous Quartzites of the Bababudan Hills, Mysore State. 

By Charles S. Pichamuthu, b.rc., k.g.s., f.r.s.e., 

AHEislant ProJenHor of Geology ^ University of Mysore. 

O NE of the chief ar^iimenls for eonsidor- sidcrcd the magnetite quartzites as derived 
ing the banded ferruginous quartzites from the alteration of rieboekite and cum- 
of the Bababudan ITills of Mysore, as being mingtonite schists. Tha thin quartz layers 
derived from llie alteration of basic igneous of the rock appeared to him to be “partly 
rocks, lias b(‘(‘ii founded on the occurrence se(*ondary enricdiinent in the schistis at the 
of t.hiii inier<‘a1ated bands of scdiists, which expense^ of the eiirnniingtonite, and jiartly 
have* be(‘n variously described in the Records the result of intrusion in the schists, of 
of the. Mysore Geological Department as several thin quartz veins’’ (1.908, p. 7.3). 
“hornblendie beds,” “riebeckite and cum- He explained the tine banding of the qiiart- 
iiiingtonite schists,” “amphibolites,” “horn- zites as the consequence of lit-par4ii injec- 
blendic traps,” sind so on. tions of quartz veins in the amphibolites. 

According to Dr. VV. V. Bmeeth,* ^•the the regularity of the banding being augmented 
hornblendie b(*ds which an* of the nature of by subsequent pressure which acted upon 
amphibolites appear to alter gradually into the whole mass of the schists (1908, p. 70). 
quartz-iron ore rocks, and this is more 1 1. K. Slater* was of the opinion that the 
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Micrograph of bababudanite-magnetite schist. 

Micrograph of hornfels with decussate structure. The section shows the banded nature of the rock. 


noticeably the ease where such amphibolites 
consist largely of the mineral cummington- 
ite” (1908, p. 21). 

The late Prof. 1^. Bampat Tyengar- con- 

' Smecth, W. F., "(icncral Keport of the work 
of the Department f(ir the year 1907-8,” Pcc. Afys. 
Geol. Dept.. 1908. 9 . 

- Sampat Iyengar, P., “(Kology of parts of Hassaii 
and Kadur Districts, Mysore Province,” Rec. Mys. 
Geol. Dept., 1908, 9 . 


banded magnetite hematite quartzites were 
produced “througli the metsimoridiism and 
oxidation of the bands of amphibolo, which 
vary from one inch to three feet in thickness, 
that form the aphanitic greenstones” (1908, 
p. 66). 

® Slater, H. K., “Report on the (Geological Survey 
of a portion of the Kadur District,” Rec. Mys. Geol. 
Dept., 1908, 9 . 
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B. Jayaram^ thought that the iron ore 
formation had little to do with the '^altera- 
tion, silieifieation and ferruginitisation of 
the older hornblondic or later hornhlendie 
traps that are underlying the above forma- 
tion’* (1923, p. 40). He did not, however, 
offer any suggestions as to the probable 
mode of origin of these rocks. 

I have recently examined these inter- 
calated schists both in the Held and in the 
laboratory, and find myself unable to agree 
with the views advanced by Smeeth and 
Kampat Iyengar. These schists are often 
only a few’ inches in thickness, and are 
impersistent. Examples of bababiidanite ‘ 
schists can be seen on thi^ road sections 
betw^een the 2Ht.]i and 29t]i miles on the 
Ohikmagalur-Lingadlialli road. They are 
crowded with glistening crystals of the 
amphibole. The inicrosections {vide Kig. 
1.A) show a felted or banded aggregate of 
acicular crystals of bababiidanite w'hich 
exhibit a very beautiful pleochroism from 
yellow^ to violet to blue. The matrix is 
formed of graiioblast ic quartz. So abundant 
are t he crystals of magnetite scattered through 
the rock, that it is preferable to d(*signatc it 
as bababudanite-magnet it e schist. The above 
description would make it clear that th(*se 
schists bear no resemblance* either lexlurally 
or^mineralogically to the epidiorites which 
occur as dykes and lava Hows in the area. 

In order to elucidate more definitely the 
nature of this rock, a chemical analysis was 
made of a specumen of the bababudanitc- 
magnetite schist occurring near Kcmman- 
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1. Bababudnnitc-rniiKfiielite schist, niih.nbiidiui 
ITills, Mysopo, Analyst: W. H. I lords in -in, 
(ilasguw. 


A, D and C. Magnotit-ic rIilIof:, Wisconsin (Irving 
& Van ITiso,® I8i)2, p. n»7). 

I.), Oifknoiito-iiingmdito schist, Michigan. Analyst; 
IT. M Stokfs. (Van Hiso. Ihiylcv A: Snnih,** 
1S07, p. WIS). 

P. Iron nrc-arnphibolo rock. Ifadanijiahar livni 

Minos. Noam iindi, Singh burn District, India. 
(Porcival,* IIJUI, p. lUU). 

Q. Actinolitn boaring roorystallisod bandcal homa- 

tito .silica rock, Ihidaiiipaliar. (Percival, 
IIKD. p. 221). 

giindi. Tlie results are given under eolunin 
I in the above table. A-I) are analyses 
of amphibole magnetite rocks occurring as 
intercalations in tlie Lake Superior banded 
ironstones of Michigan and Wisconsin, and 
which are considered to be of sedinumtary 
origin. It w'ill be seen tliat the .Mysore rock 
compares very well with tliesc analyses. 
P and Q arc partial analyses of somewhat 
similar amx>hibo1e bearing rocks from the 
Singhburn District, India. In these two 
analyses, only the percentage of metallic 
iron has been deterinin<*d, and so, to facili- 
tate comjiarison, the percentages of metallic 
iron in the othc*r analyses have been ealeu- 
lated. 

It will b<* seen from the above* analyses 
that the Mysore rock contains 3 *11 of MgO 
as against a trace of PaO. The dominance 
of magnesia over linn* is suggestive of' a 
sedimoiilary origin. Van Disc and Leif IP con- 
sidereel that' the Lake Supi*rior iron bearing 
formal ions must have been chemically preci- 
pitated because the average proportion of 
magnesia to lime is over .5 to 1 (191 1 , p. .50fi). 
A similar <*al(*ium-magiu*sium ratio has been 
observed in the Noamundi area by Dr. 
Percival (19.'V1, p. 200), w'ho is of opinion 
that these* band(*d iron ores have originated 
as chemical sediments. The* dominanee of 
ferric over ferrous iron noticed in the baba- 
bud an it e- magnetites scliist, whe*n eonsielere*d 
in e*emjuiictioii with the inagnesiadime 
ratio, str(*ngtheus the view that these* roesks 
must have* had a sedimentary origin. 

A striking dilTerenee whieli the analysis 

* Jayarain, 15., "Progress Keport on vork done 
during the field season of 1919-20,” AVc. .1/v.y. Gcol. 
Dept., 1923, 20. 

Irving, R. 1)., and Van Hisc, C. R., "The Penokec 
Iron-licaring Series of Michigan and Wisconsin” 
Mon. / .S. Ccol. Sun\, 1892. 19. 

“ Van Hise, C. R., Bayley, \V. S.. and Smyth. ILL., 
"Thr- .Mariiiicttc Inin-bejiring District of Slichigan.*’ 
Mon. i'S. Gcol. Sun\, 1897, 28. 

' Porcival. F. (L, “The Iron Ores of Noamundi,’* 
Trans. Min. Geol. Inst. India, 1931, 26. 

** VTan Hi.sc, C. R., and Leith, C. K., "The Geology 
of the Lake Superior Region,” Mon. l'.S. Gcol. Sun'., 
1911, 52. 



608 


CVnitENT SCIENCE 


of the Mysore schist exhibits, is in the pre- 
sence of 2 • (lO % of N aaO. The igneous rocks ad- 
joining and underlying the banded ferruginous 
quartzites of tlie Bababiidan flills, are many 
of them rich in soda, as may be seen frotn 
the prevalence of albitc and acid oligoclase. 
I ascribe the soda content of the baba- 
budanite-magnetite scdiist to the sediments 
being derived from these H]ii1iiic rocks. 

Jayaram lookcul upon bababiidanito as a 
‘‘secondary metamoridiic mineral derived 
from the aitcTation of impure grits and tuffs 
of the fliampion gneiss series'’ (192.S, p. 40). 
This is followed on the next page, by the 
stateiiKMit, “the occurrence of this amphibole 
seems to be precisely comparable to that of 
tourmaliiH* in the altered acidic rocks of 
the ('hampion gneiss series,” which makes 
it rather difficult to und erstand his view’ 
regartiing the origin of this amphibole. 

In a previous note in this journal" (Picha- 
niuthu, C. 8., and Srinivasa Kao, M. K., 
pp. 279-77), it w’as shown that the 
amphiboles occurring in the banded magne- 
tite quart zites of tin* Bababiidan Hills wrere 
formed by contact metamorphic act ion duet 
to the intrusive epidiorite dykes, and hail 
nothing to do with the origin of the iron- 
stones themselves. I consider the baba- 
bud an ite-magnetite schists also to have 
had a similar origin. 

In view of the suggestion niiuUi by Slater, 
that the bafid(*d ferruginous quart.zites have 
beim produced through the metamorphisni 
of layers of a rock described by him as 
”aphanitic greenstone,” 1 carefully examined 

^ Picliannitlui, C. S., and Srinivasa Kao, M. R., 
“Ampliibdlcs in the Mubabndan Iron Ore Rocks," 
Current Science, 1933, 1. 
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the occurrences of this rock, not only from 
his type area near the 23rd milestone on 
the C^hikmagalnr-Lingadhalli road, but from 
several other (exposures in the road sections 
between Mulaiiigiri (A <1310) and Kondekhan 
(13° 33' : 75° 46'). These are usually very 
thin intercalations, often exhibiting extra- 
ordinarily line bandings. The rock is dark 
in colour and mixed with abundant ferrugi- 
nous dust. When altered, it is converted 
into a yellow ochreous material. There is 
practically no grit. The exposures of this 
rock near the Kondekhan coffee estate house 
are. highly jointed, the joint faces being very 
smooth. The s])ecific gravity of specimens 
collect ed here is 2 -65 ; in other fiarts of the 
Bababudan Hills, I have observed a range 
in specific gravity between 2 '.51 and 2*75. 
Sections cut from this rock do not exhibit 
any igneous character. 'Fhe rock could best 
be described as a mudstone or argillite. 

The rock is normally soft but has been 
hornfelsed near igneous contacts, with the 
result that it has become* (*xtremely compact 
and tough, the fracture suggesting a glassy 
rock. This is caus(*d by the. development 
of mica or amphibole with the typi(*al 
decussate, structure characteristic of a horn- 
fels {vidv Fig. IB). 

From w’hat has been said above*, it will be 
seen that tlu* amphibole-magnetite schists 
of the Bababudan Hills have developed in 
c^‘rtain bands as the rc*sult of contact m(*1.a- 
morphism, and that they do not represent 
rcuniiauls of the jiarcnt. rock from which the 
banded ferruginous quartzites have origi- 
nated. riie ‘'aphanitic greenstones” of 
Slater are merely interbanded argillitic 
layers which have bc»come hornfelsed nc’ar 
igneous intriisives. 


Madras Fisheries Department 


■DKCOKf) of another year's good w'ork is 
I'^ontained in the Administration Report 
of the Madras Fisluuies Ih^partment for the 
year 3933-31. 

“The outstanding event of the year 
which has brought back some measure of 
prosperity to the fishing industry of the 
West Coast was tin? return of the o*il sardine 
in unexpected abundance after an alisencc 
almost complete for an unu.sually long series 
of 3'ears.’' It is unfortunate, howevc*r, that 
maximum advantage could not be taken 
of the abundancHY of fish owing to the pre- 
vailing economic depn*ssion. Attention may 


hen? be ilirected to an obs<*rvat.ion made by 
the -Director (p. 22): “W’hen the sardines 
became rich in oil, and boat loads were 
available at a nominal ]irice, t he station had 
run out of funds. When the funds WTre 
aetiially sanctioned, the sardines liad ceased 
to oeciir and tlic amount had to lapse.” 
It shows that the Government methods in 
dealing with economu? problems require 
revisipn and it. seems desirable that tjierc 
shunhl be a special provision in the dc part- 
mental biidg(?t whicli conld be drawn upon 
only in cases of emergency. 

The? oil sardine is unquestienably the 
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most important economic fish of the West 
Coast and any efforts made to study its 
migratory habits and to forecast its roJativc 
abundance year by year will no doubt help 
to ameliorate the condition of the fishing 
ibdustry permanently. Jn Western coun- 
tries years of observations and experiments 
liave yielde^l valuable data regarding the 
wanderings of the principal food-iishes and 
it is gratifying to learn that similar obser- 
vations were made during the year by the 
Madras Fisheries Department with regard 
to oil sardines to elucidate the causes 
responsible for the abundance of the species 
during 1933. At present the data collected 
may not give any clue to the solution of the 
problem, but series of such observations 
carried over a number of years an; bound 
to prove useful. The feeding and breeding 
habits of the oil sardine and the hydro- 
graphical data of the areas of tlieir occur- 
rence are likely to yield inten^sting results. 
The abundance of the species along the 
Malabar Coast shows that it prefc^rs waficrs 
of fairly high salinity and their time of 
occurr<‘nce is such — August to December, 
period of maximum abundance in 1933 
being last week of October — that there is 
usually a considerable change in the coastal 
fauna of India due to the lowering of the 
salinity in certain areas on account of the 
monsoon rains. 

Ifiha is another migratory iish of great 
economic importam*e anil the Madras Fish- 
eries Dejuirtnient has been carrying out 
investigations regarding its artiticial culture 
and life-history. Regular observations in 
the ticld have revealed that in the Godavari 
below the Dowlaishweram HUsa of varying 
sizes are present throughout tlie y(»ar. The 
Director observes that “At any rate the 
important fact that young Iliha up to 8^: 
inches reside in the lower reaches of the 
river and do not go to the sea seems fairly 
well established.'' Ilie publication of the 
full results of these investigations will be 
watched with considerable* interest by Bengal 
and Sind where there is an extensive tishery 
of this species. 

The migratory habits of Hilm seem to be 
associated witli the lowering of the salinity 
of the sea w'ater on account of heavy rains. 


The abundance of the s))ecies along the 
East Coast and its absence along the West 
Coast also point to the same, conclusion. 
The Department's efforts to introduce Tlilsa 
along the West Coast are not likely to meet 
with success as there are no large rivers 
in that area for the fish to run up for spawn- 
ing piirijoses. 

CaHOf a tank-fish of northern India, has 
been successfully introduced in the Madras 
Presidency where it Hourislies in reservoirs, 
tanks, and in the lower reaches of the 
Cauvery. It is doubtful, however, whether 
any good can result from the stocking of 
the upper waters of the Cauvery because 
the fish is not adapted to live in (dear, rapid- 
running waters. In all such experiments it 
is most essential that due r(*gard should 
be paid to the ecology of the species, sub- 
jected to artificial cultivation. 

The report shows advance in our knowledge 
in several other respects also, as for example, 
the success obtained in ke(*ping live oysters 
und(*r artificial conditions at the Krusaili 
Biological Station, the eonstruedion of effec- 
tive barriers against the enemies of pond- 
fishes, the success obtained in the use of 
G<).^ as the best preserving medium for the 
long storage*, of prawms, etc., etc. 'I'ho 
achievements of the Department have 
encourag(*d the lmp(*rial (’ouncdl of Agricul- 
tural RP8(*areh to subsidise a scheme of 
r(*seareh for a central freshwater biological 
station and fish farm at Madras and another 
sch(*me of r(*seareli redating to fish oil, guano 
and manure. 

It is recorded with great satisfaction that 
a course of lessons in piseieulture is in pre- 
paration by the Dopartnufiit. It was a 
long-felt n(*(*(l and tlu^ lisheries are bound to 
benefit by such a regular courses of training 
of the young men of the tisliing community. 

The report besides eontaiiiing matters of 
general administration, is full of scientilic 
rc*8ults obtained by the Department during 
19;i3-.34. The Di^partment, especially its 
energetic Director, is to be congratulated on 
the success achieved and it is hoped that 
under the patronage of the Imperial Council 
of Agricultural R(*8eareh it will be possible 
to usher in a new' era of fislu^ry researeli in 
India. . L. H. 
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Letters to the Editor. 


On the Dissociation of Some Molecules with 
Free Valencies. 

continuation of an earlier paper^ the 
correlation between the electronic terms 
of molecules of the type HeO, HeF and 
:N 0 and those of the constituent atoms 
has been cxamim$d with the following 
conclusions : — 

(i) Among the oxides and halides of the 
m(d.als of the second group a good agree- 
ment between the energy of excitation of 
the products of dissociation and the 
terms of the metal atom obtains always, 
if the ground level of the molecule is 
correlated to the excited term sp ®P of the 
metal. Besides the molecules BeF, MgF, 
CaF, SrF, already exanined before, the 
following have been considered : BeO, 
MgO, OdF, Bed, Mgd, CaCl. 

(ii) III some of the molecules of these 
typos also a correlation of the ground 
level to th(‘ repulsive term s* would 
appear to be possible, but others strictly 
contradict such a correlation. This is 
particularly evident in a case like CdF. 
llere Ihc term dilTerence 5s 5p ®P— 58* 

is enlarged, the metal belonging to the sub- 
group of the. periodic table, while the 
energies of excitation ami dissociation of 
the molecule are not very different from 
others of this type. Consequently one 
W'ould have to assume that the linear 
extrapolation of the vibrational levels is 
incorrect by about 85 per cent, in order to 
obtain a correlation of the lowest state of 
the molecule to the term of Cd. The 
correlation to the excited term alw'ays 
agrees to about 1 to 2 ptu* cent, with the 
experimental data. 

This not only establishes the repulsive 
character of the s* group, but also, since no 
perturbation is observed in the bands, 
the absence of that type of hybridisation, 
which involves more than om; term of thi; 
metal atom ( 7 -linkage). This is also borne 


out by the crystal structure of the oxides 
which cannot be explained unless the single 
molecule exhibits still free valencies.* 

(iii) In all the above molecules, terms 
whoso energy of excitation is larger than 
that of the ground level are automatically 
correlated to an anomalous term of the 
metal atom. 

(iv) In the molecules NO, PO and AsO 
the term with an increased energy of 
dissociation involves a configuration of 
the corresponding atom of the fifth group 
in which one electron is already excited to 
the next shell. A reasonable correlation 
can bo obtained in SbO on the assumption 
that it behaves similarly. Of the different 
electronic terms whose relation is not yet 
known experimentally, the final state of the 
D system is to be regarded as the ground 
level of the molecule and the common 
final state of the B and C systems as the 
term with increased energy of dissociation. 
This shows again that the increase of 

stability on excitation in these molecules is 
always due to the excitation of that electron 
which does not take part in the linkage but 
n^presents a free vsilency. 

A detailed report will be given elsewhere. 

II. Lkhsueim, 

R. SA.MUEL. 

Muslim University, 

Aligarh, 

May 15, 1985. 

i H. lA’ssi’»*ini and K. Samuel, Xs, f, Phxs„ 1933, 
84, 037 ; 88, 270. 

-* K. i ruiul. Zs. /. Phys., 1932, 74, 1. 


Regularities in the Spectrum of Iodine IV. 

Following the analysis of Te III carried out 
in this laboratory, an investigation of the 
spectrum of Iodine IV of the same iso- 
electronic sequence was undertaken. The 
spectrum of a condensed discharge through 
Iodine vapour was photographed at various 



If.- llightir Excitation. L.— Lower Excitation. 

Quartz Spectrogram of Iodine Discharge. 

stages of excitation, by using a Quartz I data thus obtained has led to the discovery 
Spectrograph of the Littrow type. The | of the important intervtd 68 *Fi — = 
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8262 '3 cm.~S along with all the ternu of 
the 6p-configuratioii. Adopting for the 
level 6 b®Pi, a value 20()5;i2 extra- 

polated from the corresponding values in 
Sn T, Hbll and TellT, a number of odd 
levels of the values of 202767, 201270, 
200339, 199981, 198123, etc., have been 
obtained. Some of the important lines in 
the spectrum are marked in tlie print above. 
The detailed scheme will be published 
shortly. 

S. G. Krishna Murty. 
Andhra University, 

Waltair, 

June 2, 1935. 


Diamagnetism of Elements in the Powdered 
State. 

It has been reported, that powders of 
bismuth,^ antimony,® gold,® silver,^ selenium,® 
etc., have considerably dilTerent suscepti- 
lylity values than the metals en masse. 
Tn 1930 Bhatnagar® drew attention to the 
fact that the large changes reported in 
susceptibility could be due to a considerable 
extent to the x>i'<'sence of oxides and sub- 
oxides of the metals and to the adsorption 
of impurities by the fine powders. Mathur 
and Veruia following this suggestion showed 
that after the removal of oxides both bismuth^ 
and antimony® powders regain the original 
regulus value. 

Kao® from his work on bismuth and 
antimony maintains that he obtains a 
critical value corresponding to the sizt* of 
^ t>he maeroerystal after whicli a rapid change 
’ in the susceptibility ensues. 

From Rao’s papers one does not feed con- 
vinced that a high order of purity of materials 
has been attained in his experimental Avork. 
Tn the case of antimony, for example, no 
eilort has been made to free, it from tht^ 
oxides. In the case of bismuth also, while 
an attempt has been made, to free it from 
the oxides by treatment with tartaric acid 
as suggested by Bliatnagar, no critical 
experimental (ividenc^. has been given to 
show that the oxide is really eomphdely 
removed. Nor has the probability of con- 
tamination with carbonati^s or biearbonates 
been excluded, since it is well known 
that these products arc formed by kei^ping 
bismuth under water in the presence of air. 

^leniiim was examined by Dharmatti, 
who showed that on powdering, the 
diamagnetic susceptibility decreased and 
eventually changed in sign becoming para- 
magnetic. We have repeated Dharmatti’s 


work and have some interesting observations 
to record. The red and grey allotropic 
varieties of selenium wore s'ubjectc>d to 
prolonged powdering under benzene or 
toluene to prevent oxidation as far as possi- 
ble. Only in an extreme case the value 
decreased from —3 *03 x lO”’ to —2 -69 x 10^’ 
at a particle size of 0*4/x. In each case, 
however, the sample recovered th(^ original 
value after washing with cold dilute hydro- 
chloric acid. Also one of Dharmatii's para- 
magnetic samples made available to us 
through the courtesy of Prof. Mata Prasad 
regained the original value of He on treat- 
ment with hydrochloric acid. 

A very interesting observation made by 
us during the investigation was tliat the red 
variety gradually passed into the black one 
on protracted exposure to light. Transfor- 
mation into the black variety has also been 
shown to take place under pressure by Von 
Hchrott^^ and we sugge^st that the fall 
observed in certain cases may be due to the 
conversion on powdering into a metastable 
allotropic form having its susceptibility 
different from the original substance. This 
possibility seems particularly likely in the 
case of tin, which has been examined by 
Kao.*® White tin en masse is weakly para- 
magnetic, but Rao finds t liat in the powdered 
form tin? susceptibility decreases with the 
particle size until for the smaller particles he 
finds that it becomes diamagnetic. As in 
previous castes, Rao has not taken care to 
discover the possibility of anything else 
responsible for tlie change. We are examin- 
ing the case of tin and hope to cominiinicate 
our results later. 

In the end the authors wish to emphasise 
once again tliat in any work done wdth parti- 
cles of colloidal sizes the (exclusion of 
impuritif's which do accompany the powders 
on colloidisation is of permaiuMit importance 
for it is only this, that can be responsible 
for erroneous conclusions. The authors also 
take this opportunity of thanking Prof. 
S. H. Bhatnagar for his help and guidance 
at every stage. 

Mulk RA.r Vkrma. 

T. C. Gupta. 

University Chemical Laboratories, 

University of the Punjab, 

Lahore. 

Jmie 4, 1935. 

1 Vaidyanathan, Indian Jour. Phys., 1930, 5, 559. 
Vaidyanathan, loc. cit. 

® Vaidyanathan and Singh, Nature, 1931, 128, 302. 
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^ Vaidyanathan and Puri, Nature, 1932, 129, 170. 

•'» Dharmatti, Nature, 1934, 134, 497. 

Rhatnagar, Jour. hid. Chem. Soc., 1930, 7, 975. 

7 Mathtir and Vcrina, Indian J, Phys., 1931, 6, 181. 
^ Verina and Matliur, J. Ind. Cheni. Soc., 1933, 10, 
321. 

® Rao, Indian Jour. Phys., 1931, 6, 241. 

Mcllur, Comprehensive Treatise on Inorganic 
and Theoretical Chemistry, London, 9, 626. 

Von Schrott, Physical Zeit., 1907, 8, 42. 

1^* Kao, Proc. Ind. Acad. Sci., 1934, 1, 123. 

The Diurnal Variation of Moisture in the Soil 
during the Clear Season. 

ExTRKrMKN'rs on soil moiMtiiro (•oiidiieted 
by till* Agricultural Motc^orology Branch 
at Poona iluriiig tlic last two clear 
seasons (October- April) have shown^ that 
during the chw season at Poona, i^hen the 
surfac(‘ layer of tlu‘ soil is so far desiccated 
as to contain only hygroscopic moisture, 
the evaporation from the soil during the 
day is followed by absorption of moisture 
from the atmosphere during night by the 
soil. Under these conditions the soil does 
not undergo any inatcu'ial loss of moisture 
from day to day. The eva|)oralion from 
and absorption by the soil result also in a 
variation of moist ur<» in the air layers near 
the ground. Th<‘se phenomena are therefore 
of particular interest to those engaged in a 
study of micro-climates and th(‘ meteorology 
of the- air layers near the ground. This 
aspect of the subjc>et has also been discussed 
in tlie above-mentione<i paper. 

In a later eoimminicat ioir we reported that 
sanijiles of diflerent soils kept in small v(‘ssels 
show characteristic intensities of *’eva])ora- 
tion'" and “absoridion” when exposed to 
identical metiMirological conditions. These 
observations have been con tinned by further 
experiments with a variety of soils during the 
last clear sc^ason. 

N»The amplitude of the diurnal variat ion in 
the moisture contents of, dilTerent soils 
express(‘d as a ratio of that of tlie Poona 
soil are given b«‘low 

Diurnal variation of 
moisture content 

Name of .Soil t:xpre.s.sod in term.s of 

roon .1 .Soil ( =1 ). 

Poona black cotton soil . . 1-00 

Dharwar black cot t on soil . . 1 •! 0 

Sholapur black soil . . 1 -04 

Ilagari .. 0-86 

Kcd Latcrite .. 0*81 

Itanchi . . 0 -65 

Jhdam 0-44 

Bangalore 0-29 


Diurnal variation of 
moisture content 

Name of Soil expressed in terms of 

Poona .Soil (=1). 

Pusa (alluvial) .. 0-20 

Lyallpur (alluvial) . . 0*21 

Sakrand (alluvial) .. 0-10 

Quartz powder . . 0 *00 

The above table shows that the black 
cotton soils undergo the maximum diurnal 
variation of moisture content owing to the 
loss of water by evaporation during day and. 
gain by absorption from the air during 
night. The alluvial soils from the Indo< 
Gangctic as well as the Sindh areas experi- 
ence only a fifth of the diurnal variation 
shown by the black cotton soils. Quartz 
powder appears at t>he bottom of the list 
with no variation. It is indeed remarkable 
that soils of the same type from places as 
far from each oMicr as Pusa, Lyallpur and 
Sakrand have the same moisture variation 
index. A similar nunark applies to thv black 
cotton soils as well. 

The epoch of minim am noil mointure 
content occurs a few hours after the epoch 
of inaxiirnim soil surface temperature (which 
occurs at noon), and coincides with the epoch 
of 'miaxiniiini air (lunpcraturc and minimum 
pcrc<‘ntuge humidity". The epoch of 
maximum noil moiHiute content coincides 
with the epoeli of ''minimum air temperature 
and maximum percentage humidity". 

The hourly variation of the nioistiire 
content of the Poona soil at diflerent depths 
has also been studied by taking actual 
hourly saiuples from the lield and deterinin- 
ing their moisture contents. It is seen tliat 
the diurnal variation is maximum at the 
surfac'e and dccrcasi‘8 very rapidly witli 
depth, being practically insigniticant cjven 
at a (lef>th of K below the surface. 

1'he mechanical and chemical analysis of 
tlie soils used by us, the study of their 
adsorfitive properties under laboratory con- 
ditions as well as experiments on their heats 
of adsorption and wetting are in progress. 

The results briefly outlined here are being 
discussed more fully in a forthcoming paper. 

L. A. Bamdas. 

M. 8. Katti. 

Indian Meteorological Department, 

Poona. 

June 12, 1036. 

1 “Agricultural Meteorology: Preliminaiy studies 
on soil moisture in relation to moisture in the surface 
layers of the atmosphere during the clear season at 
Poona’*, by L. A. Ramdas and M. S. Katti, The Indian 
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Journal of Agricultural Science, Vol. 4, part 6, 
pp. 923-937. 

- “The Variation of Moisture in the surface layer 
of the soil in relation to the diurnal variation of 
Meteorological Factors," by I,. A. Kanidas and M. S. 
Katti, Current Science, July 1934, Vol 3, No. 1, 
pp. 24-25. 

A Note cn the Genus Mittenella. 

Thk i^cniiB MiUerklla hat) born (1(‘8crib(Mi 
by Sydow and Mitter‘ as a parasiti? on the 
leaves of Zizyphun rotundijolia. The 
specimen was collected from Majh^^awan 
(a hilly tract between Manikpur and Satna, 
on the G. J. P. Hailway ]. In J9.10 when the 
material was first (collected, very few buslies 


showed any sign of the parasite and only 
a single bush was badly infected. Ifere too, 
only the leaves were infected and branches 
or fruits were free from the fungus. »Subse- 
quent visits liO Majhgawan year after year 
cdearly revealed that the disease was becom- 
ing more and more common, because it was 
found that the leaves of a much larger 
number of Z. roUtmlifolia plants suffered 
from the same fungal infection. The 
luxuriant growth of the fungus observed 
in the first year was not found from .1932 to 
1934 and no ]>art of the plant )‘xce])t the 
leaves showecl any sign of tlie parasite. 
During my last visit in January 1935 it 



All the figures were drawn with the aid oi a camera-lucid j. Magnification— about X 650. 

1 — Drancht’d hypha: showing “ J'seiidnpodia ” 4* 

2 — A single attached .•spore. 

3 — 2 attached spores arising near each ullicr. 

4, 6, 6, 7 — Spores of various shapes showing diffcrtiit number of sepia — 
Hyaline areas (H) are present in every spore. 


■was observed that the. fiingus was growing From 19.10 to 1934 a careful search was 
vigorously on many bushes and in addition to made for it in Ihe neigh1)ouring loealities but 
the leaves numerous branches and fruits was not found on this (Z. rotundifolia) or 
wore also infected by it. any other iiost. In 1935, liowever, during a 
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yisit to Cliitrakot it was found that numerous 
bushes of ZizyphuH irnoplia were badly 
infected by Mitteridla, Every ac^Tial part 
of the tree including the fruit showed serious 
infection. 

This fungus has also been found on the 
fruit of Zkyphuft jujuha collected from 
MajhgawvTi. The fungus growing on Z. 
jujuha and Z. u noplia agrees with MittcrieUa 
zizyphina in all details and therefore it is 
coneludetl that the three, host species of 
ZizyphvH mentioned above are infected by 
a single known species of the fungus, namely, 
MiUerUila zizyphina. 

The following observations based on an 
examination of numerous collections seem 
to 1 m‘ worthy of record : — (L) The infection 
is greater during or after a severe spell of 
cold, and (*J) The shady side of the bush is 
least and tln^ sunny side most heavily 
infected. 

H. N. Tandon. 

Department of Botany, 

Tlie l-niversity, 

Allahabad. 

March 27, 1935. 


' Syckiw, H., and Mittcr, J. II., “Fungi indici - -1,“ 
Annalcs Mycoht/ici, 1933, 31. 

Chromosome Numbers in Cajanus in dims , 
Spreng. 

Tn the course of the examination of some 
puisc'is it> was noticed that the chromosome 
numbers of some of them were not deter- 
mined. One of them w'as the Dholl, Cajanus 
indieufi, Spreng. — the pigeon pea, an impor- 
tant Indian pulse. The examination of this 
pulse was begun and tin; necessary material 
colh'cted from the crop at the Millets Breed- 
ing Statiem in 1933. 

Flower buds from the three following 
varieties were (*.ol1ected : (1) Short and early, 
(2) Medium heught and duration, and (3) 
Tall and very late. (1) and (2) dilTer in 
degree ; (3) is a type with markedly big 
pods and seeds. 

Flower buds were killed between 9 and 
11 a.m. in Carnoy's fluid, which proved a 
good fixative on account of the hard calyx 
cup. Good fixations were also obtained 
in Allan's modification of Bouin’s fluid 
when the buds were trimmed off at the 
toj) and bottom before being killed. The 
calyx on account of the hairs and oily exuda- 
tions it contains, becomes hard and does not 
cut well. Its removal facilitates penetration. 


[June 1935 

Sections were cut at 7-10/x and stained in 
Tron-alum Hscmatoxylin. Picric acid was 
used for destaining. All drawings were 
made with a Zeiss Camera Lucida, K. xl5 
ocular and 1 -3 H. 1. x90 objective. Figures 
were drawn to a magnification of approxi- 
mately X 3000. 

The first division stages are seen in buds 
1-2 mm. long betwreen 9 •30-10 a.m. Later 
fixations give mostly second divisions. The 


I 



Rpiromo is rather thin. At diplotono. three 
chromoBomcR are seen to bo longer than the 
others. The longer ones show more than 4 
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chiasniata, three out of the rest show 3 
chiasmata and the remaining 5 sliow 2 
chiasmata (Fig. 1). At diakincsia Ihe latter 
8how the chiasmata terminalised. Eleven 
pairs were counted at diakinesis (Fig. 2). 
The metaphase plate also gave 11 pairs 
(Fig. 3). Tn each variety 25 pollen mother- 
cells were counted and all of them gave the 
same number. This number eleven is the 
basic number of the Phasioica: of which 
CajanuE is one. 

The metaphase plate in all cases showed 
the chromosomes to be in association of 
2, 3, 4 and rarely 5 (Figs. I a and ft). 
No clear indications of such associations 
could be seen at diakinesis. Out- of the 
40 pollen mother-cells counted 2.5 were 
grouped up as follows:— 1 +1 +2 1 3 | 4. In 
other cases, associations in other groupings 
were also met wdth. The early anaphase 
gave also some indications of this association 
(Figs. 5 a and ft). 

* (Generally the anaphase is regular. In a 
few poihui mother-cells, however, one pair 
was found t(j be much earlier than tlu* 
others and in other cases one pair was much 
later (Figs. 0 and 7). In the latter case 
the daughter chromosomes were mm slightly 
extended along the spindle. All the chromo- 
somes reach the poles. The daughter nuclei 
gave eleven chromosomes (Fig. 8). One 
or more additional nucleoli were found in the 
resting daughter nucleus. No cell wall was 
formed. 

Division JI is generally more, or less at 
right angles to the plane of Division I. The 
metajihase plates show the same associations 
here also (Fig. 9). The segregation is regular. 
A number of secondary nucleoli are seen. 
These are prominent in the early stages of 
the daughter nuclei formation but later 
become less evicient. 

The iapetum consist s of one or t wo layers 
of large cells which often protrude into the. 
anther cavity. These are seen persistent to a 
very late stage. The tet rads are formc»d by 
fission. The pollen is large, roughly tri- 
angular. The extine is thick and warty. 

Since the above details were recorded, 
Easudev Koy^ in the course of his “Studies 
in the Development of the Female (laineto- 
phyte in Some Leguminous Oop Plants of 
India,” merely records .11 as the haploid 
number in Cajanua indteus. In view' of the 
above detailed working of the cytology of 
this plant, this note is published. 

N. KRTSHNASW'AMI. 

G. N. Rangaswami Ayyakgar. 


Agricultural Research Institute, 
Coimbatore, 

April 15, 1935. 

i Ind. Jour, /ft/ri. ScL 1933, 3, Part VI, p. 1098. 


Variation of Chromosome Numbers in 
Musaceae. 

WhitFi" believed tliat the basic chromosome 
number in Mnsa was 1 ; riioesman' showed 
that the basic number in the “banana series” 
is 11, and that all the edible bananas should 
bc! looked upon as triploids. He further 
suggested that this basic number is a 
secondary niimlxT probably derived from an 
original haploid number 8. This view' is 
further strengthened by tln^ fact, that 
Tischler^ found 8 “units” during the reduction 
division in the P.M.F. of a variety of banana 
described as “Dole” from Amani. The 
diploid numbc»r f«)r this species, however, 
has been del(‘rmin(»d later on by Oheesman 
and Larter'-* to be 2w — 22. Similar observa- 
tions have been made by us in a species 
provisionally idcuitilied as MuHa rubra Wall., 
the details of which will be published later. 
In a recent publication, how'<‘ver, rheesman 
and barter® have found that, the basic 
chromosome number in the thrive sub-genera 
of Musa (Physocaulis, Kii-miisa, and Rhodo- 
chlamys), is ditTerent being 9, 11 and 10 
respeetively. From a eoinjiarative study of 
chromosomes in the different species of 
Musa and (dher genera they have arrived 
at the conclusion that the ancestral basic 
number of chromosomes in Musa is less t han 
11 and there exists a “heterogeneit.y rather 
than affinities, not only in the family Musa- 
ce;e but within the genus Musa itself”. 

rhromosome counts of the following species 
and variet ies of Musa and Heliconia have been 
made in this laboratory and interesting 
results obtained showing a variation in the 
diploid number which are presented below'. 

It will be seen from the table that 
all th(* edible bananas studied have 33 as 
their diploid chromosome number. The 
only seeded variety studied, in the Eu-musa 
section, namely, var. Aiihya has on the 
contrary 2m ^22 chromosomes. These 
observations corroborate the view of riieos- 
inan and barter® that the basic number in 
the Kii-musa seetion is 11. The present 
count of 2n--33 in the variety Amritasayar^ 
however, is not in agrecuuent with White’s® 
observations wdio finds 2w -- 3(1 for the same 
variety. 
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Table T. 


Name of the Species and Varieties 

Diploid Chromo- 
some Number 

(lenus Musa 


Sul)-(jcnus I'^u-musa 


Afiisa paraMsiaca 1.. 

SuLspeuies : sapUutnM. 


Van. Champa kcla 

32. J.7. 34 & 35 

Safri 

32, 33 & 34 

Kancha kela 

33 

Aithya 

22 

Kabri 

33 

Dudsagar 

33 

Amritsagar 

33 

Agniswar 

32, 33 

Penang 

33 

Afttsa Ctivendhhii T.amb. 


Kabuli kela 

33 

— RhtKlochlamys 


Musa ruhra Wail. 

33 & 23 

— Physocaulis 


Alusa SHperha Koxb. 

18 

(ienus; —Heliconia. 


Hdiconia metallica Planch. 

16, 18 . 20 & 22 


Tlie other ,spe(?ie.s ]>rovi8ionally iclentiliecl 
as Mum rubra Wall, showed Un— 22 chronio- 
soines, Ihoiish a clear plate showing 22 
ehroiiiosomes has been observed. This 
observation appears to go against the view 
tliat the basic ehroinosome number in the 
section Rhodoehlainys is 10. 

In Musa superha , one of the two species 
representing th4» Physocaiilis section of Musa 
in India, the diploid niiiiiber was found to be 
2n = 18, wliich is in agreement with the view 
of Cheesman and Larter,* tliat the. basic 
number in this section is 9. 

In Ilelicmia meialUca Planch, a constant 
variation in the diploid chromosome number 
has been observed. Out of 25 clear plates, 
3 showed 10, 1 showed 18, 10 showed 20 and 
8 showed 22 as their diploid number. Cliees- 
man arid Jjarter on the other hand found 
the diploid number to be 2w::^24 in five out 
of six species investigated by them, and 
only in Heliconia seemannii they found the 
number to be 2»:--^22. it is interesting 
to note, however, that according to Schu- 
mann^ Heliconia seeniannii Van Ifoutte 
(2n=22), one of the species investigated by 
Cheesman and Lartcr,^ is synonymous with 


neliconia hihai L. (2n=21). It appears, 
therefore, that variation in the diploid 
number of chromosomes in the same species 
is common in the genus lEeliconia. 

An aneuploid variation in the diploid 
number of chromosomes in the same plant 
has been previously recorded by d’Angre- 
momP and Chec^sman^ in certain progenies of 
Musa hybrids. Cheesman and Larter* 
have? found such a variation in the different 
roots of the same plant, the ‘Mamaica seed- 
lings”. According to them, these, variations, 
though frequent, are due to chromosome 
fusion or loss during mitosis. Prom the 
above list, however, it wUI be seen that a 
constant variation in tlio diploid number of 
chromosomes, in the different cells of the 
same tissue, is a common phenomenon to be 
met with in certain varieties of Musa and 
Heliconia. 

The presence of bi-nucleatc and poly- 
nucleate cells and double number of chromo- 
somes have been described by Cheesman 
and Larter^ to be common in some varieties 
of Musa. Bi-nucleate cells iiave also been 
observed during the present study both in 
Musa and Heliconia, though double number 
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of chromo8onio8 have not been observed up 
till. now. 



• Fig. 1. 

Alusa panidisiaca L. Sub-Sp. sfipiriitum. var. Champa 
Kela, stained with Haidenhain's Iron-alum 
Haematoxylin. ( 2ii ^=33 ) X 2300 . 



Fig. 2. 

Hcticoniii mcUUica Planch. Stained with Gentian 
Violet. (2;i 16) y.2600. 


It will be seen from the measurements 
given below as also from the figures above, 


Tablk II. 


Name of the species ami 
varietie.s 

Length of 
1.ongc.st 
Chromosomes 

l.cngih of 
Shortest 
('hrom(?somcs 
P 

Afusa parihiisiaca b. 

Sub. sp. saticutum 

Safri 

2.0 

1*5 

AitAy^t . . 

2.5 

1.5 

Musa rubra Wall. 

2-7 

1-7 

Musa superhii Koxt'. 

2.7 

1-7 

HelkouM metallica Planch. . . 

2*0 

M 



Fig. 3. 

Ilciiconia mcUiUicii Planch. Stained with Haidenhain's 
Iron-alum Haematoxylin. (2;i=20) xlSOO. 


that a variation in the siz(*s of ehromosomes 
i.s marked in botli Musa and H(‘lieoiiia. 

The niark(>(l tendcuiey to grouping of 
eliromosomes in oliains, a.s has been observed 
during the present study, in some of the 
edible bananas and its absence in the seeded 
species, Hnperba, is anollior significant 
feature which has not betui recorded by 
previous authors. 

A more detailed in vt^stigation is in progress. 

S. V. Aotiarkar. 

P. N. PlIADURI. 
Departm(»nf. of Botany, 
ralcutta University, 

April 20, 1935.* 


1 Cheesman, K. K., Jour. Gcuct., 1932, 26, 291-312. 
“ Cliccsniaii, E. E., ami barter, b. N. H., Jour. 
Gcuct.. 1935. 30. 31-52. 

d'Angremond, A., Haiufcl. I'icrdc Xcdcrlamisch’ 
ludisch Niiluitr. Coiif/r., l^cltavrdcii., 1926. 360-367. 

■* Schumann. K., Da.^ Pjiauseurcich.. beipzig, 1900, 
4. 45. 

« Ti.sclilcr, O., Arch. f. Zclljnr.^ch., 1910, 5. 622 670. 
« White, P. R., Zcitsch. f. ZcUforsch.. 1928. 7. 673- 


Vivipary in Sorghum. 

Tiik phenomenon of Vivipary, i.e., the 
germination of the seed in uititj though rare, 
is not uneommon in the Aiigios])erms. It 
is not so common in the Orarninea'- and is 
rare in eereals. Two eases are on record in 
cereals, both in Maize (Kysier, i924).*’* 
Eystor calls these “primitive sporophytes”. 
He notes tliat tbis character is heritable 
behaving as a simple recessive to the normal 
dormant condition. Ife finds that two in- 
dependent factors, pnix and pw^, are respon- 
sible for this vivipary. 

In higlier jdants when the earlioad is ripe 
the embryo stops its growth and lies in a 
dormant state. The endosperm remains 
practically unused. This cessation of growth 
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geemfl to be maintained very largely by an 
msuiBcient water supply. 

In sorghum, an instance in which the 
embryo failed to go into the usual quiescent 
state has been met with. This occurred in 
Sorghum papyraseens, Stapf., M. S. 1401, a 
variety from the Central Provin<*es. S. 
papyra^emH is like the other grain sorghums, 
S. liunn, Stapf. in practically every respect 
except that in it the glumes are long, thin, 
papery and transparent and do not have 
the usual keel clasping the grain. This kind 
of glume is more akin to the primitive 
condition rex»reseiited by the absence of 
eoriaeeousness in the glumes of pedicelled 
spikelets. This papyrascetiH glume seems 
therefore to be a mutational manifestation 
of tlie normal glume. When this primitive 
type of glume occurs alone and without any 
ot her consequential changes, the usual sc^xual 
equipment ending in the normal big Hurra 
grain, seems to receiver an upsetting of the 
usual balance between the container and the 
contained. The Durra grain instead of 
being clipped up tightly below by thick, 
c.oiraceou8 glumes leaving a good bit of the 
grain exposed, now finds itself loosely and 
completely enclosed by the long, papery 
glumes. This mis-fit has its r<*pereussions 
on the normal development of the lodiciile 
and the consequent upsetting of its rOle as 
the regulator in the opening of flowers. 
^Fhe net result of this papyro^venn niutant 
is a normal plant wit.h an uneconomic 
earhead having a considerabh^ amount of 
sterility in it. 

The occurrence of this vivipary in one 
variety of this group of S, papy ratteens is 
therefore understandable. A primitive tyjie 
of glume has brought out this primitive 
endeavour at short circuiting the idant’s 
life cycle. Family No. A. S. 119, in which 
a chlorophyll deficiency resulted in the? pro- 
duction of fiale green s(M?dling8, belongs to 
the papyraseens group ((1. N. llangaswami 
Ayyangar and M. A. S. Ayyar, 1932).® 
Albinos have been noted by Eyster in his 
primitive sporophy te in maize. It will there- 
fore be seen that papery glumes, vivipary, 
and chlorophyll deficiencies are of the bunch 
of residuary defects brought about by this 
mis-fit. 

An examination of the seeds in the ear- 
head manifesting vivipary showed that about 
75 per cent, of the grains had germinated. 
Photographs of a viviparous grain (Fig. 1) 
and of twelve other grains in various stages 
of germination (Fig. 2) are given. It was 
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suspected whether any particular position 
in the earhead stimulated this vivipary but 
an examination of the earhead, whorl by 



‘ Fig. 2. 

X 2. 


whorl, showed a fairly even distribution in 
its occurrence. Various endeavours were 
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made to germinate the seed but with only a 
single sueeess. Even in this ease the seedling 
died after a feeble endeavour at growth. 

The genetic factors responsible for this 
occurrence of vivipary in Sorghum arc under 
examination. 

G. N. Eangaswami Ayyangar. 

V. Pandubanoa Kao. 
Agricultural Kesearch Institute, 

Coimbatore, 

April 22, 1935. 

' /imer. Jour. Dot., 1924, 11, 7. 

Anier. Nat., 1924, 58, 436. 

3 hid. J. Apri. Sci, 1932, 2, 266. 

On the Nature of the PapaghnUCheyair 
Sequence. 

In describing the Kadapah and Karnul 
formations in the Madras Presidency King' 
believes in the existence of an unconformity 
between the Papaghni and the Cheyair divi- 
sions of the lower Cuddapahs. Hecently 
however i)r. A. L. Coulson who examined 
these formations in connection with the 
odeiirrenee of Barytes and Asbestus in this 
area, contends that this unconformity does 
not exist or if it exists at all, is so small as 
to be n(*.gligiblc In all the places where 
King has noticed an iinconformable junction, 
Coulson believes that the quartzites overlying 
the Papaghnis are not the Pnlivendla 
quartzites of the Cheyairs but belong to 
the Banganapallis, the basal member of the 
very much younger Kurnool formation. 
While this explanation may be true in some 
cases, we cannot believe that it is of universal 
application throughout the Pai)aghni-rheyair 
area. We have recently had opportunities 
of examining many localities where we see 
the Papaghni-P'heyair junction and have 
made several observations which go to 
support King’s conclusion regarding the 
existence of an unconformity. 

(1) In several places as for instance at 
Vairnpally (14° 25' 30" : 78° 34'), Ohandana 
(15° 5' : 77° 49') and Balapalapalle (15° 27' 
30" : 78° 6' 30"), we see the Vairnpally shales 
and limestones (Papaghni) overlaid by the 
quartzites which are admittedly (even by 
Coulson) of the Fulivendla (Cheyair) sub- 
division. In all these places, the quartzite 
begins with a coarse conglomeratic facies 
containing, among others, pebbles of oolitic 
chalcedony or chert. According to King 

these contained fragments of oolitoid silice- 
ous chert are common to the lowest breccias 
and conglomerates of nearly the whole 


extent of the western outcrop of the Puli- 
vendla quartzites Those pebbles could 
have been derived only from the chalcedonic 
bands with oolitic structure, which we know 
are exclusively confined to the Vairnpally 
limestones — thus showing distinctly that the 
latter must have started being denuded prior 
to the deposition of the conglomeratic 
quartzites. (2) Moreover the quartzites 
immediately above the conglonuTatie zone 
in all the three localities show such eviden(*e8 
of shallow-water deposition as current-bed- 
ding, ripple-marks, etc., and could not have 
been deposited at depths of more than 
8-10 feet — thus indicating the proximity of 
the shore line. (3) If according to Coulson 
the Papaghni-(-heyair sequence were un- 
broken, one would have expected to sec 
a gradual grading of sediments from* the 
Vairnpally shales or limestones to the pure 
quartzites above. We are not aware of any 
such occurrence — the transition from the 
lower to the upper series being always abrupt 
and well defined. (4) Another evidence 
pointing to the existence of a Papaghni- 
Oheyair unconformity is seen near Dona- 
konda (2 miles east of jS'ayanapalli). Here we 
see the shales and limestones of the Vairnpally 
sub-division have a strike 20° west of north 
and dip 10° cast, wdiile the overlying 
Pulivcndla quartzites strike 15° west of 
north and dip 20° east — distinctly suggesting 
an angular unconformity.® (5) From our 
study of the trap rocks seen between the 
Papaghnis and the Cheyairs m^ar Talapalli 
(5 miles west of Vairnpally) we have 
reasons® to believe that this trap flow is “ sub- 
aerial and not “ sub-marine The sub- 
aerial character of this lava flow which over- 
lies the Vaimpallys and underlies the Puli- 
vendlas must naturally lead one to infer an 
unconformity between the two divisions. 

From what has been said above, it appears 
to us that the unconformity between the 
Papaghnis and the Cheyairs is not so * negli- 
gible’ as Coulson suggests. 

0. PKAHAN^~AKi:.tlAB. 

M. K. Srinivasa Kao. 

Pepartment of Geology, 

Central College, Bangalore. 

May 29, 1935. 


' Mem. G.S.I., 8, pt. 1. 

3 Mem. G.S.I., 64 , pt. 1, pp. 3 & 6. 

3 Geologic Structures, B. & R. Willis, p. 44. 

4 These will be discussed in a separate paper on 
the trap rocks of the lower Cuddapahs to be published 
shortly. 
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The Arc ^ectrum of Iron in the Photographic Infra-Red Region. 

By Dr. Muhammad Zaki Uddin. 

Fellow^ Alexander von Humholdt-Stijtung (Berlin), Physical Laboratories, Bonn, 


production of the new photographic 

Tnfrn-ileil pin ten on a coniniercial scsile has 
made ncccHsiblc spectral regions up to about y 
13,000, that can now be investiffated wMtii spectro- 
scopic accuracy. Tliis unexplored region involves 
the necessity of having suitable standard linos 
that could be employed in other direct and indirect 
calculations. 

The use of the Iron Arc and the various condi- 
tions under which it has to be employed are tcM> 
well known to bt; mentioned hero ; and the 
adoption of this Arc for the Photographic infra- 
Ked region seems probably inevitable. A number 
of investigations have been made fivim tiiiio to 
t.ime with the Iron Arc and some riieosurcments 
on the. Solar lines are also availabh;. Although 
the early investigations were hampeivd due to 
the dilYicMilties in the t<echni(|ue of phot4)graphing 
this region, some progress has been made ; I give 
below a siioi*t summary of the previous work 
carried in this direction : 

Burns' '-d publishcMl his measurements on the 
Ar(*. Spectrum of Imn using the grating and gave' 
wavelengths up to X H825. Along with it the 
interferometric measurements are also available 
for the Arc up to the same region*. 

A list of Hod and Infra- Bed lines of fmn was 
publisheci by Meggers ami Kicss^<^ giving data 
up to A 10,370. 

Uandall and Barker*^ gave observations of the 
Iron Arc extending to A 20,727 with Infra Bwl 
Hpectroscopic arrangements. 

Meggers and Kiess^ measured lines of Iron z\rc 

till A 8820 . 

A list of Solar lines was published by Babcock® 
and also by Moggera and Brackett containing 
measurements with the Interferometer up to 
A 9000. Unfortunately the solar radiation can- 
not bo employed in the laboratory as a convenient 
source due t-o many dilTicultios. 

Babcock^ gave bis Interfei'oruetric mcasure- 
ments of N con and Iron lines up to A 7585. 

In the meeting of the International Astrono- 
mical ITnion held at Ueyden in 1 028, Iron and Sola** 
radiations"^ were adopted for further use till 

1 K. Burns, Lick, Obs. Hull., 1913, 247, 8, 27. 

2 K. Burns, Z. f. iviss. Phot., 1913, 12, 207. 

2 K. Burns. C.N., 1913, 156, 1611; J. dc Physique. 
1913, (5) 3, 457. 

4 K. Burns, Vortsefzuuy Z. f. wiss. Phot., 1914, 13, 
235. 

W. F. Meggers and C. C. Kiess, Set. Pap. Bur. 
St. Nr., 1918, 324. 

IT. M. Randall and K. K. Barker, Ast. 1919, 
49, 42. 

n W. F. Meggers and C. C. Kiess, Set. Pap. Bur. of 
St. Nr., 1924, 479. ^ ^ 

^ H. D. Babcock, Ast. J., 1927, 65. 

f H. D. Babcock. Ast. J.. 1927, 66, 256. 

Trans. International Astronomical Union, 1928. 


A 882o and these havo been slightly altered 
recently. ^2 

Measurements of Iron lines are available after 
Bums and Walters’^ till A 9053. 

Querbach" measured the arc spcctnim of Iron 
up to A 8800. 

The linos w'ero measured by McLennan and 
Quinlan'® till A 9000. 

Meggers and Kiess' * gave measurements of Iron 
lines till A 10,803. 

Bchinitz^^* measured the Iron lines till ~ A 9000, 
Recently Dingle* * has published the wavelengths 
of Iron lines up to A 10,218 ‘'which cannot be 
used as final standard 

Using specially sonsiti'/od plates Meggers*** 
has investigated the Arc Spectrum of Iron till 
~A 12,000 and this is probably the first thorough 
investigation so far available. 

Fmin time to time attempts have been made ' 
to compile a list of wavelengths available for 
the Iron .Arc lines in this region. 

(•atalan"* piiblislicd a number of Iron lines 
in tabular form and Kayser and Konen^'*'' have 
compiled a list of the lines. 

Hchmitz*** gave a comparison tabic of some of 
the waveleni^hs in his dissertation. 

The new volume of the llan lhuch drr Spectra- 
svopie^’ contains a detailed account and discussion 
of the Iron lines in the Visible and Ultra-Violet 

.4 rc Spectrum of Iron —Some / nlense Lines. 

Jnt. A(air) Int. A(air) 

2.50 .. 7104,169 1500 .. 8220,400 

800 .. 7187.:J4l 1200 .. 8327,003 

500 .. 7207,400 1200 .. 8387,781 

400 .. 749.5,088 .300 .. 8168,413 

800 .. 7511,045 000 .. 8001,908 

300 .. 7780,580 1500 .. 8088,633 

400 . . 78.32,224 250 . . 8824,227 

700 .. 7037,100 200 .. 8000,501 

000 .. 7015,878 100 .. 0738,024 

700 .. 7998,072 30 .. 10065,080 

600 . . 8046,073 40 . . 10145,601 

.500 . . 8085,200 50 . . 10210,361 

« K. Burns, Piths. Alleg. Obs., 1930. 6. 159. 

» J. Qucrbach. X. j. Phys., 1930. 60. 109. 

J. C. McLennan and F. M. Quinlan, Trans. R. 
Soc. Canada, 1930. 24. part I, 47. 

** W. F. Meggers and C. C. Kiess, /. Research, 
1932, 19, 309. 

Trans. International Astronomical Union, 19%33. 
i-’* L. Schmitz, Diss., Bonn.. 1934. 

H. Dingle. M. N. R. A. S., 1934, 94, 866. 

*•'» W. F. Meggers, 1935 (In Press) ; J. Research, 
1935, 14, 33. 

1** Catalan, Amiales de la Soc. Esp. de Pis. y. 
Quin., 1930, 28. 1239. 

*®®' H. Kayser and H. Konen, Handbuch dcr 
Spectroscopic, 1932, Bd. 7, 1239. 

H. Kayser and H. Konen, Handbuch dcr 
Spectroscopic, Bd. 9 (in Press). 
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(^iminiitoe are conHiderinK tlie qiinHtion (if the 
Iron Hianclai'd lines in this I'CKion and very scMin 
standard wavelcn^hs will bo available. 

My thanks are due to Pmf. IT. Kayser and Prof. 
11. Konon for inakin^f their excellent libraries 
accessible to me and encouragement. 


regions. A list of linos is also given for tlie near 
Infra- Ued region. 

Plates of the Iron Arc Spectrum till A MS2i are 
available after Meggers and Kiess"* and Dingle 
lias given a photograph till A 10,218. 

The members of the International Asti'unomical 


Research Notes. 


Moments of Hypergeometric Series. 

A. A. Krishnaswame Ayyangah obtains 
a general exiiression involving dcdiorminanlH 
lor the nioincnts of the .ilypergeometrio. 
series about its mean (•/. Ind. Math. Sor.j 
1931, 1 , 4). The author considers his 
formula to be mon^ iisoful than tin* one 
given by Komanovsky {Himnetrika, Vol. X VT) 
for the first six moments. The author also 
gives a reeiirrenee formula for evaluating 
his determinants for higher moments. 

In the same number of the .loiirnal Hrij 
Mohan Mehrotra has a short note on “{Some 
*Self- Reciprocal Kunetions," in which he 
formulatc'H some (corollaries of tluHireins 
TiublislKMl by him previously. 

Ram Btdiari discusses an integral invariant 
connected with rectiliru^ar congriUTices. Ton- 
sidering the ruled surface^ j* f-wX, 
r; --y+ieY, 5 I where (./■, y, i:) dc^notes 
a point on a closed curve, the invariant con- 
sidered is p J (Xd^' V Ydy \ Zdz). Sevwal 

interesting propcrtu's of p and an* liis- 
CU8S(mI. 


Artificial Radioactivity produced by Neutron 
Bombardment. 

In the Vnicecdingn of the Royal A’oc/c/i/, 193.5, 
149 , 522, Fermi and his collaborators have 
given a description of a fiidher instalment 
•of their inten*sting exp(»riiiients on artitlcial 
Radioactivity. J laving noticed that the 
activity produced by neutron boiubardment 
is profoundly inlluenced by hydrogenated 
substances, they have syst-einatieally studied 
the effect of wat(?r on the activity of all the 
newly-produced radiu-eleinerits. There are 
some cases in which the activity is largely 
influenced as, for instance, Na, Al (2 *3 m.), 
V, Ag, Cu, Rh and 1 ; in others the in- 
fluence of water is very small as in the case 
of Si, Al (10 m.). Mg, Mn and Zn. In every 
ease in which the active element is known 
to bo an isotope of the bombarded one 
(about 20 instances), they find that the 
activation is increased by the presence of 


water. This result is explained by assuming 
that the slowing dowm of the neutrons by 
the protons contained in tin* hydrogenated 
substances makes it i*asier for these? neutrons 
to bo captur(*d by the struck nucleus. In 
onler to verify this hypoflu^sis experiments 
wren* made to detc*rmine the absorbing power 
of various materials for slow' neutrons and 
they found that the absorption w'as ab- 
normally high in some instii.ne(*s as B, Y 
and fM. Except in these cases of abnormal 
absorption it was found that each absorbed 
neutron produc(*d oik* activated nucleus ; 
the abnormal absor])tion is probably con- 
nected with the formation of stable isotopes. 
Till* mean energies of the activating neutrons 
have also be(*n measur(*d and all tlie n*sults 
are given in a tabic at the end of the paper. 
The etlVct of non-hydrogeiiated substances 
is also to increase tin* activation by slowing 
down the neutrons but the effect is not so 
intcns(* as in the case* of hydrogenated 
substances. Another imiiortant result due 
to the new investigation is the conclusion 
that when a new radio-elein(*nt isotopic 
with the struck muieiis is ]>ruduc('d, the new' 
nueleiis is of higher atomic weight and 
results from the capture of tin* neutron. 
The separation of the rarlio-acf ive isotope 
from till* hulk of the bombarded clement 
was also found possible since the activated 
molecules are left in an atomic or ionic 
(HUiditioii. The method was employed in 
the cas#» of bromoform, chloroform, carbon 
tcirachloridt* and sodium chlorate, to sepa- 
rate radio-active broiniiu* and iodim*. Radio- 
active arsenic was obtained from caeodylie 
acid and radio-active manganese? from potas- 
sium ix^rmangaiiaif*. A syst^ematie. investi- 
gation of all tile eleiiK'nts rev(*aled a number 
of new facts both as regards the induced 
activities and the properties with respect 
to slow n(*iit Tons ; all t hese are consolidated 
in a iiseful table at the end of tlie paper. 
The authors have also carried out new 
chemieail tests on the products obtained by 
bombarding uranium and find further sup- 
port for their previous claim about the 
production of transuranic elements. They 
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conclude that the 15 sec., 13 min., and 100 
min. activities are due respectively to pro- 
ducts with atomic numbers 92, 93 and 94 
and atomic vreight 239. 

T. 8. 8. 

Masses of Some Light Atoms. 

An accurate determination of the masses 
of some of the fundamental particles such as 
the proton and the neutron is a most im- 
portant necessary pr<diminary work in a 
programme socking to elucidate the nature 
of these particles. The values obtainable 
by considering the results provided by the 
mass-spectrograph and those deduced from 
considerations of the masses and energies 
of the particles taking part in a nuclear 
encounter seemed to be in conflict. But 
rcHiently Aston has been construe.ting a 
new mass-spectrograph designed to study 
the masses of (light) atoms by comparing 
the positions of close doublets such as O 
and Cn^, ^ and etc. and has reported 
the result of some [ireliminary measun^.ments 
in Nature, 1935, 135, 541. The values he 
obtains are much higher than those pre- 
viously given by him and the dilTerence 
he attTibntes to imperfect resolution in his 
older instrument. Tlu* new values are in 
agreement with those deduced by Oliphant, 
Kompton and Rutherford {Proc, Roy. Soc.) 
from a consideration of a number of nuclear 
reactions, particularly those arising when 
beryllium and boron are bombarded by 
deutoiis. According to the new estimates, 
the mass of the neutron is slightly larger 
than that' of the proton, but not so high as 
1-0092 as estimated by Curie and Joliot. 
Possibly WentzeVs conclusion that the mass 
of the neutron is equal to that of the hydro- 
gen atom is near the trutli. The following 
table gives a comparison of the values found 
by Aston and those estimated by Oliphant, 
Kempton and Rutherford: — 



Aston 

Oliphant et ai 


, , 

1-0083 ± 0-0003 

iH' 

1 -0081 

l-008l±0-0001 

,He‘ , 

4-0041 

4 -0034 ± 0-0004 

.0“ 

12-0018 

12-0027± 0-0003 
T. 8. 8. 


Absolute Rates of Migration of Ions. 

Thk moving boundary method for the de- 
termination of the transference numbers of 
ions is reliable only if the potential gradient 
under which the ions move is accurately 
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measured. Mukherjee and his co-workers 
(J. Indian Ghem. 8oc.j 1935, 12, 177) have 
developed a method for the accurate deter- 
mination of the migration velocity of ions, 
involving a technique similar to the measure- 
ment of the cataphoretic speeds of colloidal 
particles as described by Mukherjee {Proo. 
Roy. 8oc., 1923, A 103, 102). Considering 
the boundary between hydrochloric acid 
solution and picric acid, it has been showm 
that with the movement of the ions under 
a potential gradient, the migration of the 
picrate ion increases with time while that 
of the chloride ion decreases. Though the 
boundary remains sharp during the interval 
of the observations, it has been shown that 
a slight mixing up of the solutions may 
account for large variations of the mobilities. 
Hence the initial migration velocity of the 
ions before mixing takes place with simul- 
taneous measurement of the potential 
gradient across the boundary gives reliable 
values. ' 

M. P. V. 


Krypton Content of Atmospheric Air. 

Thk literature on the quantitative estimation 
of Krypton and Xenon in the atmosphere is 
very scanty. 8ir William Ramsay, the pioncH^r 
research worker in rare gases of the atmos- 
phere, published an estimate of the Krypton 
concentration {Proe. Hoy. 8oa., 1900, 67, 329) 
and gave a value of 1 x 1 0“* which was later on 
corrected to 5 xl0“* and still another correc- 
tion was made in a subsequent paper. Ills 
method was fractional distillation. Moiireii 
and Lepape adopted the method of fractional 
adsorption on cocoaniit clmrcoal and esti- 
mated by spectro-photonietrie. examination 
of Krypton line in a “Plucker discharge 
tube and gave the value of 1-31x10“'* 
Krypton : argon (parts by volume). 

Dr. Brody and Dr. Kordsy {Trans. Faraday 
8oc.y 1935, 31, 547) adopted a purely 
chemical procedure for the separation of the 
rare gases of the atmosphere, avoiding all 
doubts arising from fractional distillation or 
adsorption, obtained spectrograms of emis- 
sion in an electric discharge and determined 
the relative intensity of the spectrum lines of 
Krypton in relation to some of the weaker 
argon lines. A series of argon-Krypton mix- 
tures of known ‘composition were prepared, 
the relative intensities of the same lines 
determined and the Krypton content of ‘'air 
argon” calculated by interpolation. They 
arrive at the value of l-6xl(H Krypton; 
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argon. The argon content of air being 
0*935 per cent, by volume, the Krypton 
content Ih l-oxlO”* volume parts (i.e., 
1-5 X 10"* per cent, by volume) the most 
accurate value up to the present as claimed 
by the authors. 

K. S. R. 


Chemical Composition of Root-Rot Affected 
Peas. 

CiiARACTmiiSTic differences in tlie chemical 
composition of peas aHected with root-rot 
as compared with peas from healthy plants 
are noted and discussed by Kertesz, Horsfall 
and Rouse in the Jounial of Agrmilixiral 
Research, Vol. 49, No. 9. The root-rot 
under reference is not due to any single 
organism but a complex comprising Pyihinm 
Spp. and lihizactonia solani Kuhn. The 
striking difference in outward app(*arance, 
is, the decidedly larger size of the affected 
Xieas in really all stages of ripcmcss, due, it 
is suggested, to the <iui(‘ker translocation of 
Carbohydrates into the ovules. The in- 
jured root systcun seems to curtail the water, 
nitrogen and ash supply, which results in 
the setling of peas with a lower water- 
content and a lower ash and nitrogen 
contents in the dry matter. 

A. K. Y. 

Plant Growth as Influenced by the Deficiency 
of Available Soil Manganese. 

Chlorosis associated witli insiifTicient avail- 
able manganese in the soil lias btum studied 
by B. E. Gilbert and the results of several 
‘years’ exx)eriment8 connect definitely Mn 
chlorosis with soil alkalinity (Rhode Island 
Sta, Bui,, 246). In the soils studied the 
.critical range seemed to lie b(‘tweeii Ph 6-8 
and 7 *6, though it could not be linked with 
soil type. (?rops diff(*red greatly in their 
susceptibility. In certain cases Mn defi- 
ciency resulted in decreased yield without 
visible chlorotic symptoms. 

Spraying the xdaiits with sulphate of 
manganese at the rate of 8 lbs. per acre 
afforded a ready means of correcting the 
defect, as likewise in the alternative by 
manuring with the sulphate at the rate of 
30 lbs. per acre ; the effects of the manure 
did not persist, however, for more than a 
year as a corrective. Manuring with sul- 
phate of ammonia or other means of counter- 
acting the effect of excessive liming also 
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acted as a preventive (abstracted from the 
Expt. Bin, Record, January 1935). 

A. K. Y. 

The Sugar Content and Odour of Clarified 
Extracts of Plants as related to Their 
Susceptibility to Insect Attacks. 

Investigations tending to show that the 
susceptibility to attacks by the Japanese 
beetle (Papillia Japonica Newm.) is more in 
plants, the clarified extracts from which are 
low in their content of redmdng sugars and 
which possess a fruity odour than in those 
w^hose extracts show a higher sugar content 
and possess no such fruity odour, are de- 
scribed by Metzger, Van der Meulen, and 
Mcll in the Journal of Agrivuliural Research, 
Vol. 49, No. 11. The plant extracts w'cre 
mostly from leaves, and with ethyl alcohol, 
the clarification being effected by lead acetate; 
the investigations related to 97 species and 
varieties of plants. The extent to which 
plant extracts of various kinds can act as 
an attractant or as a repellent, affords a 
study of much economic value in combating 
insect posts either by the method of baiting 
and destroying or by that of keeping them 
off, and it will be a fruitful line of work if 
a study with this subject should be syste- 
matically undertakc^n in regard to crop 
pests of this country. 

A. K. Y. 


Kiln Drying of Wood with Ozonized Air. 

The use of ozonized air for kiln-drying of 
wood has been advocatc*d, parti(*ularly in 
France, as it is claimed to give better results 
than tlie usual methods. The addition of a 
small quantity of ozone to the air has been 
sup]» 08 ed to accelerate* and facilitate season- 
ing, especially in the east* of refractory 
timbers. It has also been claimed that 
ozone-dried timber suffers less from season- 
ing defects and is less susceptible to atmos- 
pheric inlluences. In his little book of 
twenty pages, Mr. Kapur (Indian Forest 
Records, Economy l^Series, Vol. XX,Part X III) 
describes the experiments carried out by 
him at the Forest Research Institute, Dehra 
Dun, (in the kiln-drying of various species of 
Indian timber with ozonized air. Experi- 
ments with and without ozone carried out 
under otherwise identical conditions showed 
conclusively, that from the practical point 
of view, kiln-drying with ozonized air has 
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absolutely no advantages over the usual 
methods. In fact, the idea that ozonized 
air has any beneficial eiTect in seasoning 
wood is proved to be nion*, or less a supersti- 
tion. 

0. V. 


The Dutch Elm Disease. 

A. W. McOALLinr, Forest Pathologist, 
has described (Pamphlet No. 159, New 
Series, Department of Agriculture, Canada) 
a fungus disease aiTecting the elms in the 
United States since 1930. Elms arc com- 
mercially important in Canada and gene- 
rally rank fourth among the hard-woods in 
nfgard to annual production, ft is also one 
of the most valuable ornamental trees valued 
for its rapid growth, attractive form and 
moderate, shade. 

Sudden wilting and yellowing of leaves is 
one of the most characteristic external 
symptoms. The leaves get shrivelled, and 
become, brittle and the disease, particularly 
in the ease*, of big trees, may be confined 
to one or two branches at the commence- 
ment. Diseased tnjcs often produce vectors 
along the main stem and the basics of large 
branches. 

Internal symptoms consist of a broken or 
complete ring of brown dots in the cross- 
section of the sap w'ood. A longitudinal 
section wdll reveal brownish streaks varying 
in number according to the roots as well. 

The fungus ((Jraphlum IHmi) is principally 
spread from tree to tree* by means of spores 
adhering to the bodies of elm bark beetles 
and is also wind-borne. Control measures 
consist of de(‘apitat ion of atTected limbs in 
the case of partially atTected plants but if 
the main stem is affected, nothing can be 
done to savt‘ the* tree. To prevent the 
fungus from spreading to healthy trees, 
it is necessary to d<‘stroy those already 
infected. It is hoped the enforcement of 
such extreme control measures, if taken 
early enough, may result in the total elimi- 
nation of the fungus. 

M.8. 

Rcle cf Tahanua Orwnfis Wlk. and Stnmoxya 
CalcUrans Liinn. in the Mechanical 
Transmission of Rinderpest. 

Biederpest being the most common and 
fatal of epizootics in India any addition 
to the existing knowledge of this dire disease 


is most welcome. Bhatta has reported the 
results of his experiments to find out -if 
Tahanua Orientia Wlk. and Stomoxya Colei- 
trana Linn, are incriminated in the transmis- 
sion of this disease {Indian Journal of 
Veterinary Science and Animal Euahandry^ 
1936, 5^ Part I). The experiments which 
were very carefully conducted have proved 
that T. Orientia can transmit the disease under 
natural conditions from the infected to 
healthy cattle although 8. Calcitrana was 
found to be incapable of doing so. It had 
been known that Gloaaina moraitana was a 
contirmed vector of the disease in Africa. 
The present experiments have conclusively 
shown that Tahanm is involved beyond 
doubt in the transmission of the disease in 
India. The writer suggests further exi>eri- 
ments writh other species of biting and non- 
biting flies in order l.o conclude wdiich of 
them arc probable, vec.tors so that necessary 
control measures may .accordingly b(i adopted 
to check the sproail of Rinderpest aim/ng 
bovines in this country. 

H. D. A. 


The Diet and the Brain in Fishes. 

B. 8. RniMA(aiAii (l\ U, 8., Series H, 1935, 
177) has pointed out some interesting 
correlations Ixd wcMm tluj feeding habits and 
the structure of the medulla oblongata in the 
South Indian (\vprinoid fishes. These tishes, 
according to their feeding habits, can be 
divided into two main groups — L. those 
wiiich feed by ta.ste, and 2. Ilsh which feed 
by sight. In the former group the tishes 
are bottom bx^lers and the taste buds in 
pharynx (Lepidocc^plialiethys) or on the 
barbels and tin* snout (Nemachilus) are 
responsible for sorting out food iind 
correspondingly their nerve? centres in the 
brain, either the v.agal or the facial lobes, 
are very well developcnl in these forms. In 
the sight feeders (Rasbora, Naiiria, Danio 
and Chela), the vagal and the facial lobes are 
very small and there? is a well-develotKMl 
cenlral acoustic area or lobe?. 


The Brain of Gadus. 

An important, contribution to our knowledge 
of the piscine brain has been made by H. 
Muir Evans .(P. B. 8,^ 1936, 177), in 
his paper on the brain of Oadus. In the 
first part of the paper he describes in detail 
the medulla oblongata of the Whiting {Qadua 
merlangua) and compares it, with serial 
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sections of the corresponding regions, with 
that of the Roach. An attempt lias been 
made in the second part to correlate the 
structure of the liind brain with the feeding 
habits of different (^aduhe. 

The author lays considerable stress on the 
existence of true facial lobes in Gadidse 
since their presence in these forms has been 
denied by previous workers. Tt has been 
stated that, while identifying the various 
lobes of the brain, important consideration 
has to be given to their histological structure 
in addition to the nerve trunks and their 
associated tracts. The somatic sensory ana 
or the 5th lobe is very prominently developed 
in the predatuous members of the Gadida*, 
while the facial lobes are well di*velo]M‘d 
in the forms which feed on crustaceans, 
molluscs and worms. The dentition is also 
modified according to the nature of the diet. 

, Basic Xenoliths and their Grain-size. 

Diking recent years a large volniiie of 
litc*rat.ur(‘ has developed dealing with the 
various aspects of the basic xenoliths, but 
few people have attached any importance* 
to the apparent relationship between tlie 


grain-size of the xenolith and that of the 
host rock. This problem has licon lately 
studied by Miss Joplin of Cambridge {Oeo- 
logiml Magazine, No. 851, May 19J5). She 
has made a detailed study of the xenolitlis 
and their grain-size, and de])cnding upon the 
w'ork of such well-known xietrographers as 
Nockolds, Tilley and Cam))bell Smith, she 
has come to the conclusion that in most 
cases xenoliths are more line-grained than 
the host roc.k. This discrepancy is brought 
about by recrystallisation and hybridisation 
in rocks. Under the influence of thermal 
nietamorphisin, large mineral individuals are 
broken up into smaller granular units, thus 
bringing about a reduction in grain-size. 
Similar clTccts an* produc(*d in mctamorphic 
rocks where poikilit ic st ruct tire is so common. 
JMscussing the case of hornblende in dhis 
connection, she has suggested that whi*n 
criss cross flakes of biotiti* are developed it 
leads to a liner texture. Further it is int<*r- 
esting to note that at a late stage in the 
hybridisation of rocks, hornblende becomes 
so highly poikilitic that disru]iti(m is iinini- 
nent, and a slight inovcinent of the magma 
is sufficient to produce a line-grained aggre- 
gate. 


Science 

Parajpn Films in the Study of Infra-red Absor-p^ 
tiwi Spectra, Drs. N. 11. Tawde, Y. (j. Naik and 
I). J). Desai, of the Koyal Institute of Bombay 
observe : — “ Great ditlicidty generally presents 
itself in the pi-cparation of parafUn windows for 
absr)rptiun chambers in the infra-red work. 
Essential factors in preparing a pi*opor film arc 
(i) the liomogeneity of tlie film, and (ii) the thick- 
'ness of the film. 

While studying the* experimental technicpie 
of infra-red absorption measurements, we tried 
various irietlioels of preparing sucli films. The 
process of preparing a film on the water surface 
was rather easy, but it had the following defects : 
(a) The film was not of uniform tliicknoss, (6) 
it cannot be made very thin, for in doing so, it 
gets perforated, and (c) it is not homogeneous 
throughout, for there is every chance of water 
vapour remaining embedded within the film, 
thereby increasing the absorption of the infra-red 
radiation. After enclosing the IKU gas for about 
24 hours in a cliamber closed with this film, 
minute acid drops were formed on both sides of 
this film, showing that it was permeable t.o HCl 
for the thickness desired. It was therefore 
if the films were quite free from any traces of 
moisture. 

“ M. Czerny {Zeit, f, Physiky 1027,44, 235) and 
L, Kellner {Zeit. f. Physik, 1920, 56, 215) 
have described a method of preparing this film 
by pouring paraiUn on a plate of glara which was 
previously heated, and on which, a thin membrane 


Notes. 

of celluloid was spread. The film was taken out 
by removing and breaking off the celluloid 
membrane. The thickness of the film thus 
obtained was rather high, /.e., 1.2 to 1.5 mms. 
or even more. 

*• During our experiments, we thought of 
preparing the film by spreading parafiln on a 
clean surface of un>rciiry wliieb was kept at a 
suitable torriperature. The advantages of using 
this inetlio(i are found to be the following : (a) 
no trace of w’atcr will interfere ; (6) the film is 
of uniform thickness througliout ; (c) the film of 
any desired thickness can be formed ; and (d) the 
film is not permeable to iff!^! gas or air. There 
is not the slightest trace of moisture on the 
outside surface. 

“ fn order to test the homogeneity and uni- 
formity of the thickness of such films, we have 
examined the absorption for heat rays, of the 
films prepared both on water and mercury surfaces. 
These w*oro obtained with thickness within the 
desired range and examined for ubsorjition at 
various sections of their area under identical 
conditions. The mean value of peirentage absorp- 
tion was determined in each case. The deviation 
of various readings from the mean showed tliat 
for the thickness desired for the purpose of tliese 
experiments, the paraffin films prepai'ed on 
mercury surface give, on the whole, better results 
than those prephred on w^ater surface. This 
can be verified from the following which is 
typical of the different sets of readings taken.” 
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Film pre- ! Thick- 
pared on j ness of 
surface of -the illin 

i 

1 

1 

•Moan % 

1 absorp- 
tion 

Deviation from 
the mean 

Max.% 

Min.% 

Memiry . . 

mm. 
0.875 , 

78.102 

0.1771 

0.1085 

Water 

O.rm j 

70. SA 

0.18 

0-20 


* 

* 

* 



yotes on stndi/ hi the mode of polHmtiion, in 
Porlulaca (iiiaclrifitla I.hin.*' — Mi*, S. (iIiuho, 
St. Xavier’s (’ollpj^e, (\a1ciitta, writ-es : — “ While 
making' a study of tlic pliysiolu^rical raiisos of the 
iTiovcrnunt of the petals and loaves of Portulara 
qmdtifldn L., I observed that the pollination of 
the flowers of the plants iindei* observation showed 
a very interesting change in tlieir mode of polli- 
nation. The pollination of th flowers of Portniaea 
graridifoiia Lindl. and f\ olernrea Linn., was 
studied by De Honis (/ftr./is. mat, Sr. not.. Pavla, 
IKUS) and Komer Ififti. /'/. A’/n/. ed. 1,11,:iU.'S) 
respectively and they found the flowers <if 
these plants t-o bo eiilior partially or wholly 
rleintotjumouti. 

*• The fiowei*a of Portidara ifuttdriflda L., 
liow'ovcr, show a very interesting changf3 in their 
mode of pollination. The terminal iiortion of 
the axis on which the flowers grow is eiip-shaped. 
inside which the ftowers remain eoncealod, sur- 
rounded by four terminal opposite It^aves. Jn 
continuous deep shade or in darkness the llow'ors 
do not open, but remain enclosed in the fold of 
the leaves, thus ensuring cleiatotjamif. 

**Hut in course of this study, 1 found t h(^ follow- 
ing facta which distinctly indicate rhaftmotfamg 
or cross-pollination. (1) Flowers always termi- 
nate a vertical branch. (2) Flowei*s though very 
small arc made conspicuous by their large numbers, 
bright yellow' colour of the petals, and all blooming 
at a time. (2) As the day advances the flowers 
emerge out of the cup-shaped axis and the folds 
of the leaves and place themselves (|uite exposed, 
(f) An average of about two hundred readings 
shows thal light and water supply being siilTicieht 
the flowers all oiien between 10 15 a.m. and 11 
A.M. and remain open for about 2 hours and 25 
minutes. (5) The style is longer than the flla 
ments of the Ktamens. (li) Serial sections of 
some freshly opened flow'ers showed no sign of 
pollination.* (7) Ants, flies and sparrows are found 
to visit t he plants when the flowers remain open. 

''Study of the above facts show that the pollina- 
tion in PortnUirn qnadrifida L., is dependent on 
external conditions, such as light, tompemture 
and humidity. 

“A complete paper will be communicated else- 
where.” 

* * * 

A Note on Mi cron pore- formation in Melosira 
varians Ag, — Mr. M. Abdul Majeed, Botany 
Department, (lovermnent College, Lahore, 
W'rites ’’Mici'ospore-forrtiation has been studied 
in Melonira varians Ag. at its natural habitats 
in Lahore and its vicinity and experiments have 
also been performed to produce it culturally in 
the Laboratory. 
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“Although the Knop’s solution did not give 
much satisfactory results with this Diatom, the 
writer, however, was successful in cultivating 
it on the soiid media of Agar Agar. (Method 
employed by Bichter-Rein Kulturen von 
Diatomeen, 1005). 

“The long filaments within a period of A -10 
days broke up into single individual frustules, 
and the inner contents of the protoplast by 
numerous suttcessive divisions formed A -JO or 
more protoplasmic bodies (ndcrospores), each 
l-OjLi in diameter. These naked cells later on 
eniergod out of the frustules after about a fort- 
night or so and then developed new' siliceous 
walls.” 


Jtirlhda// Honoarn 

Knighthood. Dr. Tj. L. Fermor, o.b.k., ij.sc., 
K.a.H., F.R.H., Director, (ieological Survey of India. 
C./.A’.- Lt.-(\>1. R. Kiiow'les, I.M.S., Professor of 
Pndo'/oology .anti Secretary fif the (’alcutta 
Scliof)! of Tropical Medicine. Dewan tiahadar , — 
Rao Bahadur L. K. Ananfhnkrishna Ayyar, 
ii.A., L.T. Pao Itahfidur. Mr. M. Vaidyniiathaii, 
ftf.A.. Ti.T., K.S.S., Statistician, Imperial (Vnincil 
of Agricultural Research. Pao Sahib. Dr. T. V. 
Rnin.akriKhna Ayyar, Kntoiiiologisi., Agricultural 
Resfwch Station, (’oinihalore. 
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Wind Data for Wiial Mitts. By V. Doraiswamy 
Iyer, ii.A., Srirnlijiv India Meteorological 

Department, 6, No. 5A. I*p. oT-So. — Monthly 
normals of wind velocity for 205 observa- 
tories in India and a few stations in tlio neighbour- 
ing countries are given and the distribution of 
wind velocities in the different seasons is illus- 
trated by cliarts. (’iirvos of the diurnal variation 
of wind velocity at 22 stat ions for the four seasons 
are given. Tables giving the frcH|ucncics of 
occurrence of winds of different speed ranges, 
and of days with differcMit total duration of wind- 
speeds exceeiling 0 miles jier hour w'hich is con- 
sidereil the niiniinum for working a wind mill for 
agricultural purposes, liave also boon prepared for 
fifU^en stations, i'ho data presented are briefly 
discussed. 

* * * 

Chromium Stcets . — (His Majesty’s Stationery 
Otiico, Price, (Post Free) Aa.I. This book presents 
a comprehensive review' of published infomia- 
tion cm the plain cliromium steels, and gives a 
detailed account of their history, constitution, 
mechanical and physical pixiperties. The uses 
of plain ehroiniiiin steels (striietiirol stools, ease 
hanlening steels, steel castings, gauges and dies, 
ball bearings, rails, valves, etc.) are also dealt 
with and some hitherto unpuhlished work carried 
out at the Research Department, Woolwich, is 
described. The treatment of the subject will 
make the work of interest and value to metallurg- 
ists and engineers. 

* * 

• The Cadak Festival . — In a paper presented 
before tlie 'Asiatic Society of Bengal, at an ordi- 
nary meeting held on the 8rd June, Mr. K. P. 
Chattopadhyaya described a festival observed 
in Bengal, called the Cadak festival, which is 
associated with the vernal equinox. The cere- 
mony liegins a week before the end of the month 
of Caitra (March-April) and culminati^s on the 
last day of that month, which also marks the 
close of the year in Bengal. This date is known 
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an the day of the passing of tiie sun into Aiies 
(Maha vi^fuva samkranti ). A ctually it conies alter 
the day of the vernal equinox by aliout three 
weeks. The name, however, indicates clearly the 
association with the eipiinoctial day 'whicli once 
did coincide with this date. The end of the year 
in liongal appears in course of time t.o have 
lagged bciiind to this extent. The traditional 
origin of tlie festival is that on this date king 
Vana in order to please Mahadeva, drew blood 
fioiii his body os an offering and piopitiatod 
him by dances (along with friends) wliich arc 
favoured by him. 

* * * 

(jiold Deposits in Trlvhy.— Tt is iindei*stood that 
Mr. Naraindas (lirdhaiidas has taken piiispecting 
mines’ lease for exploiting niiriforous quart/., 
carrying ])y rites and gold, with horn blende and 
mica schist. The mines have been tapped in a 
village in Kiilitalai Taluk, Trichy Distriei. The 
veins running across cover an area of •‘1 square 
miles. 

4 : * * 

(iUiHs Manujavlnre in U ydorahad . — The Depart- 
ment of roinmerce and Industries has recently 
given a fillip to the work of reviving old industries 
by starting a glass factory in the suburbs of the 
llyderabad (.’ity. 'I’he factory has been equipped 
wiMi iip-to-datf} plant ami is located close fo a 
range of hills rich in quart/. 

The maniifactiire of paints and varnishes has 
also been startc?d, and it is hoped that very soon 
the State will bo able to supply her local needs. 
It may be mentionetl that, at present, the total 
imports exceed ten lakhs of rupees. 

i|t t Hi 

Fruit Cnltiration in fiydernbtni, — Th<i Imperial 
(^ouncil of Agricultural Ib^Kcarch has recently 
given a grant to the Agricultural Department for 
carrying on i-esi'arch work on grapes and custard 
nppfe. The activities of the Agricultural De- 
jmrtment in the development of fruit cultivation 
liave recently been intensitied with the I'csult that 
keen interest has been aroused in the farmers. 
An extensive survey of the fruit gmwing industry 
has already bifcn made and in the Aurangabad 
District, wdiich is reputed to be the best fruit 
growing area in the State, expiuimental gardens 
have been established at lliniayatnagar, Sanga- 
reddi, P.^rbliani, Warniigal and Rnicliur. ^ Train- 
ing classes have been startiul in the (»xpei-iniental 
farms where students receive instruction in the 
scientific methods of fruit culture. 

. H: « 4s 

Tn the course of an address on the futuiH? of 
sugar industry in liitlia delivered befon* the 
Itoyal Society of Arts. London, Air. 11. i\ iiurt. 
Agricultural Adviser, Imperial (biincil of Agri- 
cultural Uusearch, said that tlic si'awm isr.iri 3d 
will sec about 145 modem factories in operation 
with an estimated combined capacity of 810,000 
tons of sugar annually. For further expansion 
in Northern India there is little room. The 
development in the south will be gradiiaj. There 
is great scope for factory sugar, and this can be 
seen from the fact that for the (luinqiienniiini 
ending 1031, the average consumption was 
001,000 tons. The sugarciuic emp which is an 
all-times crop has given the Indian cultivator a 
relatively large income for his labour and em- 
ployment throughout the year; by closer co- 
operation between the factories and growers, the 
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future of the Indian Sugar Industry will be 
assured. 

4( 4< 4> 

Preparation of Sut/ar Syrup from Cashew 
Apple . — The Department of Industries, Madras 
(aovernment, have during i-ccent years taken keen 
interest in the development of cottage industries. 
Itccently they organised a clemonstralion a1i 
Mangalore on the pi-eparation of sugar syrup from 
cashew apple, a fruit wliich is now being tix- 
ploitc^d mainly for tlie cashew nuts. The juice 
that can be extracted f 1*0111 the pulp contains 
about 10 per cent, invert sugar. Ihiitlie tannins, 
phenols and other unknown constituents of the 
fruit juice nmder it unsuitable for us(?. Hesides, 
the juice perishes very cpiickly. To pixjserve 
and make available the sugar of this apple, it is 
necessary, therefore, to I'emove the undesirable 
constituents and pn?paro a concentrated symp. 
'Ellis is don(^ by tri*ating the juice with slaked 
lime, Altering off the precipitate formed thiDiigh 
cloth, adfiing a little acid and conconirating tlie 
filtrate in an op(*n pan ovct a Arc. to about a 
sixth of the original volume of the juice. Tliiis a 
thick syrup is obtained, golden yellow in colour 
and ahiiost odourless. About, an ounce of syrup 
could be pix^parod from Avc; fi’uit-s at little cost. 

The syrup, containing as it docs only invert 
sugar, is easily assimilable and lluntdorr) makes 
an important art.iclc of food. Its greater use, 
however, would be in preserves and confectionery. 

4: 4: 4> 

At the time of tlie tenth anniversary celebration 
of the Fstablishment of tlie Indian ('otton (*om- 
mittoc and the I'eclinological Lalioratory, on 
2Aih May. certain extensions to the field of 
activities envisaged by the laboratory wore made. 

The labiiratory was originally intended for 
helping cotton bree*iei*s to evolvts nt‘w vai-ietics 
of cotton which would be an iinpiDvement over 
exist.ing varieties, in point of yield, hardihood, 
ginning peirentage, spinning f|uality, etc. The 
W'urk of the laboratory was next exteniled so as 
t<> undertake the, tests on samples sulindtied 
either by the East India (’otton .Association or 
the Alill ()wn*»rs Association of llombay and 
Ahmedabad. A certain amount of work w'as 
also done to d»*termine the siiscejdibility of 
cotton to certain iiisi‘ct pests. Itesearclies on 
the properties of cotton fibre, as well as on the 
eiTect of the diffenmt processes on the quality of 
yarn spun from a cotton was also being carried out. 

It is now iimposisl to extend the scope of the 
laboratory, so as to afford facilities for investi- 
gations on blc.'iching, dyeing, mercerising, and 
Aiiisliiiig operations. The laboratory will also em- 
bark on a scheme of pi*opagnnda for disseniinating 
scient-iAc and technical information available to 
the indigenous industry. 

Tn this connection, it may be pertinent to 
refer to the recent statement of Air. 11. (’. Shrot, 
who recently visited India, before the lancashire 
Indian Cotton Committee, in which he mentioned 
that while in India he was shown several strains 
of cotton which coiiipaivd very favourably with 
some ot- rlie cotton now being imported by (Ireat 
Britain fmiii foreign countries. It would take 
s*.>me time before* these cottons coulii be produced 
in India in large ((uantitics, but in a fi^w yeara 
India would be able to supply England cottons, 
fully equal to what they were purchasing elsewhere? 
at present. 



628 


CURRENT SCIENCE 


Pvlp and Paper Conference , — A conference of 
pulp and paper interests in India met at Calcutta 
on March 13th and 14th, and as a result of the 
discussions it was proposed to iiMpicst the paper 
pulp section of the Forrjst Research Institute 
at Dell ra Dun to investigate, (1) The mechanical 
treatment of bamboo prior to digestion, (2) Manu- 
factiim of ineeiinniral pulp from biimlM)os, 

(3) Trealiiieiit of mixed species of batnb<jos, 

(4) Examination of Sabai grass {/whoemuM 
nnijHalifoUuw) from difTertuit areas with regard 
to percentage yield of pulp and bleacli consump- 
tion, and (o) Investigation of (he various causers 
responsible for the discolouration of inilps and 
papers made in the mills. 

According to an Editorial note publislicd in 
the ln'fian Forrelcr, the work will be taken in 
hand by (he Forest. Hescarcli Institute and 
carried out as quickly as staff and funds permit. 
* * 

Under (lie auspices of the Indian Society, 
liondon, an exliihitioii was organised at the 
Alpine i'lub Hall ; the eolleclions of Mr. .1. P. 
Jiakcr, one of the world's foremost t(‘xtile printers, 
consisting of beautiful speeimeiis of hand painted 
cotton or the eighteenth century arc on view. 
These exhibits, which have been grouped under 
three classes, ))ure Indian, Uhinese inlUumce, and 
XVestei'n influence, cannot fail to impress the 
glorious art that was India’s. 

* ♦ * 

A scientific expedition under the leadership of 
Predessor Mark <»f Vienna I.Tiiivtu'sity, has dis- 
covered that glacier ice on the Jungfrau (Switzer- 
land) contains heavy water in 1 : 2,500 concen- 
t.ration which is double that presemt in noriiial 
ice. {Chem, .ir/.*, 11)35, 32, 105.) 

* t * 

What is considewMl to be the world’s rarest 

liquid, “heavy oxygen water” is now being 

pioduond at tlie rniversity of Mancliestm* by 
means of a rcctmtly const ruct.r*d difTiision n])pa- 
ratiis. Professor M. Polanyi and .1. B. M. llerbei't 
ivcently demonstrated the ptfxliict ion <»f heavy 
oxygen water by the newly designed apparatus 
which is capable of yielding only 2/5 of a drop 
per day. One atom out of every 100 <»f oxygen 
has an atomic weight of IS, and the concentra- 
tion of heavy oxyg<»n is considered to be an 
achievement, since tlie difliculties are much 
gr(!atf>r than in separating the three kinds of 
hydiogen recently discovered. 

* * * 

Professor William C. Rose of the Univci*sity of 
Illinois iNHrently announced the ivsults of liis 
experiments on the isolation of a -amino- j3- 
hydroxy butyric acid, an amino acid which is 
claimed to be ahsolut^dy essential to growth and 
life. This essential amino acid lias also been 

£ repared synthetically. About five yeniN ago, 
)r. Rose and his associates fed animals with a 
mixture of foo<is free from protein but containing 
a mixture of all the 21 amino acids then known. 
The animals receiving such a food ileclined 
rapidly in wtdght and eventually died. This was 
interpreted to indicate the yircsence, in proteins, 
of a hitlierto unknown component which was 
essential to life. Further rc^searcdi resulted in 
the isolation of the new amino acid, which w'hen 
added to a protein-fi’ce diet containing the 21 
previously known amino acids produced normal 
growth. 


lJuNE 1935 

An Electrolytic Process for extracting casein 
and lactose from skimmed milk, described by 
J. Kato (•/. Soc, Chem, Ind, Japan, 1034, No. 4), 
utilises a three-compartment dialyser. The two 
end compartments are filled with water and 
contain respectively a carbon anode and a brass 
cathode. Adjoining the anode is a chromated 
gclatino-imprognated silk membrane while the 
membrane at the cathode is made of similarly 
impi'ognatod canvas, ^rhese membranes oppose 
passage of lactose towai'ds the central chamber. 
Strict control is kept of the acidity in the central 
compartment, [luring clectrol^^sis (100 volts, 
1 amp.), a gradual reduction in hydrogen-ion 
concentration is recorded as the various metallic 
ions (calcium, magnesium, potassium, etc.) 
migrate to the cathode compartment while the 
acidic ions pass into the anode compai'tment. 
On approacdiing the iso-electric point, casein 
begins to coagulate and is separated in a very 
piiix' form by filtration while the filtrate is a 
lact-oRo solution likewise free from all but traces 
of mineral salts. Uhernically pure lactose is 
isolated by evaporating in a vacuum, and centri- 
fuging. (Clien, A'/e, 1035,32, 405.) 

* * * 

According to a note appearing in Scimre 

(1935, 81, Scituice News, page 8) Dr. F. A. Ciib,bs, 
II. Davis and K. L. (Sarcenu of the Ifarward 
Medical School, report ed to the American Physio- 
logical Society that an electrical hook up to the 
brain producing wavy lines traced on paper, 
gives a new clue to what goes wrong in epilepsy. 
They find by tliis means that (ipilepsy is probably 
a iiiniroiogicnl storm which results in great 
piling up of eleidrical discharges. 

* * * 

According to a note appearing in Science 

(1935, 81, 349) the cause of the syuchronoiis 
flashing of lirellies is really to be sought in the 
mating habits of these iiisi'cts. Piiifessor John 
Ronnor Ruck of the Zoological Laboratory, The 
.folins Hopkins University, has shown that in 
Pholimift pifrads, the male flies omit single flashes 
alxmt evM*y 5,7 seconds. The feiiialc! rcmiains 
in the gr.iss, and responds to some near male 
by flashing shortly (2.1 seconds) after each of 
hiH flashes. This exchange of signals continues 
until the male reaches the female. The essential 
factor involved is that the female who flashes 
only in i-esprmse to the flasli of the male invariably 
maintains the period of about 2.1 seconds at 
W'hich she replii^s to the flash of the male. A 
striking feature of this “attraction” is that 
wheivas the exchange of signals is initiated by a 
single pair, othci* males within a range of about 
10 feet often join in also, so that as many as 5 
flies may fly towards one female. The same 
response may be induced by selecting a male and 
in proper imitation of the female, flashing a torch 
light about 2 . 1 seconds after each of his flashes. 
* ^ * 

• Markeiintj Officers for Trnrancore, — At the joint 
meeting of the Assembly and the Uouncil of 
Travancoi*e pr(*sided over by Sir Muhammad 
irabibulla, a sum of Rs. 3,410 was set apart for 
the appointment of marketing ofTicers. 

« * « . 

Professor S. Dhar, D.Sc., of the Nagpur 

University has just retumcHl after a brief sojourn 
from Europe. During his stay in Europe, he 
spent some time with Professor Whittaker, and 
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made some valuable contributions on Relativity 
and Autographic Functions, lie also spent some 
time with Professor Iladamand of I’uris and his 
dissertation on Mathiew Functions is regarded 
as a standard work on the subject. 

* * * 

The Councii of the Royai Hociety, Tjondon. has 
awarded Dr. M. N. Saha, a sum of £iriO for re- 
search on the theory of the Thermal Ionisation 
of Cases. Dr. Saha has also been awarded the 
Carnegie Researcli Scliolarship for the year 
19:i.5-H(i by the American Carnegie Authorities 
for the above purpose. Or. Saha is leaving for 
America in September next, lie will undertake; 
a world tour before returning to India. 

* « 

Dr. J. J. Rudra, at present Lecturer in Klec- 
trical Technology, Indian Institute of Science, 
Bangalore, has been appointed to the Chair of 
Klcctrical Fn^nnering, ('ollege of Fngineering, 
Madras, lie is leaving Bangalore very shortly 
to take up his new post. 

* * * 

Mr. D. Ananda liao. Principal, Agricultural 
College, Coimbatore, has boon a]>poiiited Director 
of Agriculture in succession to Mr. S. V. Itania- 
murthi, I.C.S. 

• * * * 

Mr. V. Ramakrishna, l.t -.S., Director of Indus- 
tries, Madras, has been apfiointed Deputy Secre- 
tary to the (iovernment of Madras, Tiabour and 
Industries Department. Mr. \a, IL (Iroen has 
been appointed Director of Industri<*s, Madras 
in succession to Mr. V. liamnkrishna, 

* * * 

The MnihvmtdicR Siiulettl (Voi. II. Xo. -1, 
Docember 19111 ):—-(!) IVuidit lletnraj giv<»s alter- 
native proofs of a certain e\tensi(jii of \VilKoii*s 
Theorem in the theory of prime numbeiv, origin- 
ally stateii and proveii by (»auss. (2) T. It. 
Itaghava Sastri proves the following theorem : 
If AB(''D and A'D't^'D' arc two iMJiiiogrnpliie. 
tetrads of points on a conic S, tlie six nwets of 
pairs of corresponding joins like AB, A'irtog<*ther 
with the six meets of pairs of non-corresponding 
joins like AR, C'D' lie on a conic passing tiiiHMigh 
the i>ole with ivspect to S of tfic iioiiiograpiiic 
axis of the two tet iwls. Several ct)roIlarif»s .•iiid 
special cases are discussed. (^1) A. Nanisinga IL*w> 
discusses and ini erpi-el s in terms of meeliaiii«\s the 
propiirand improper solutions of t lie following pro- 
blem ; (liven any number of points. A, , A^ V//, 

not necessarily coplanar and a function /(r) wdiich 
is single- valued, continuous, |»ositive and mono- 
tonic incivasing to infinity willi /*, it is reipiireil 
to determine the position of a point I* sucli that 

^(P)^=«i /(^i)d «2/ ir-i) 1 I;";// (>//) 

shall be a minimum, the a’s being positive 

constants, and r, , r-, the distances PAi, 

PA 2 , (‘1) K- Itangaswaiiii discusses soiiie 

pinperties of ortho-lines anil orthopoints” wdth 
poferenco to conics passing through A, B, (■ and l\ 
and conics having AB(J as a self-polar triangle. 

* * * 

Wo have recently received fiDUi Messi*s. 
Activated Sludge Limited, Ix)ndon, a pamphlet 
on the activated sludge plants in India by Dr. 
Gilbert J. Fowler, D.Sc., F.I.C., F.JLSan.1. 
Qlie pamphlet gives brief summaries of the stu- 
dies made and the results obtained from the 
eleven installations, which have been kept under 
scientific supervision, at any rate, during the 


earlier poriods of their operation ; and coase- 
qiientlv they ara alL virtually scientific c.xperi- 
mental solutions by means of which the very 
varying conditions such as are met witli in India, 
have received careful study. Nine of the eleven 
plants are in actual operation to-day ; two otiicrs 
winch have been in satisfactory oi)oration, were 
closed down at the end of their experimental 
periods. 

♦ + * 

Demnuj f*nmpE.--Wo have roeently i*(?ceived 
a catalogue (No. 20) of the Deiiiing Pumps, 
of Messrs. The Doming (V>mpany, Sfilem, Ohio, 
ILS.A., which, we believe, w'ill piu>ve to be of 
great interest to aJI those intoresfed in pumping 
eqiiipment-s — distrihut-or and dealer, architect 
and engineer, and industrial execiitivi;. The Firm 
wdiich enjoys a w’orld-wide I'^iputat ion. was estab- 
lished fifty-four years ago, and has specialised in 
piiiiips construction, a feature whicli is responsible 
for the pmgressive spirit and traditif>iiul quality 
associated w'itli the Deiiiiiig naiiu*. 'I'he catalogue 
draws attention to a very w'ide range of equip- 
ment — centrifugal and rotary pumps and 
cylinder, spray pumps, etc. wliieh will meet 
every re((uiremenf . 

♦ + * 

A n nou)icemcnt 

CoiifjircHH of the h\h'»A,T,M. Dr. Rosedale 
writes: At fhe next Pniigress of the Far Fasterii 
Association of Tropical Medicine it is proposed to 
liold a round-table discussion on nutrition. 

Pajwrs are invited upon Nutrition from the 
widest point of view under any of the suh-ii(*adings 
below. 

If suitable support is forlheoming. it may be 
possible to enmbim* the ]>apers reeidved and the 
discussions in a vt»hime. which would constitute 
an up-to-date neeoiirit of Nutrition as enneems 
the Fast. 

It is hoped tliat sonii; indication of the support 
which may he expected may he received during 
1U35, though it will not be necessary for titles 
of papers to be sent in until a later date which 
will l»e untitled in due course. Such co-operation 
will enable the tVuiiieil to know' how much time 
should be allotted for the discussion. 

It has been proposed to dividi* papers under 
three iieadings as follows : /. AVaao/a/rs— -to in- 
clude such aspects as Agriciiltijre in ivlaiion to 
liiiman nutrition, r.f/., impmvenient of yield and 
c|uality of food crops; lioriiLMdtuiv ; friiit-grow- 
iug ; stock raising ; dairy piublems ; institutional 
feeding ; f(M)d surveys ; storage ; cooking, &c. iV:c. 
ff. (JheinirnI and l^ht/shtoyirat to inchide food 
analyses in tlio widest sense; vitamin, mineral, 
fat. * protein studies, ete. ; Tuetabnlism, basal 
metabolism, energy I’oquirements, specific dynamic 
act ion. If l, Clin iraf — Stud ies of diseases in reda- 
tion to food and diet, t he feeding of infants during 
tile lii-st year with special reference to develop- 
ment (lioight and w'eight) ; children's diseases 
ill relation to food ; nutritiunnl ceileina,' atrypical 
beriberi ; thi? course of infectious diseases under 
the intliicnei' of food ; liver cirrhosis ; anamiias ; 
skin disf*nses in relation to food and vitamins ; 
ulcers of the log ; liqirosy in relation to food ; 
constitutional diseases, diabetes, obesity, gall- 
stones, gastric ulcer, etc.; clinical value of certain 
foods, etc. 

It should be understood that the above provi- 
sional programme is intended to be as wide as 
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possible, and tliat additional siigji^stions from 
those able to make them will be welcomed. It is 
hoped that the subject of nutrition will n^ccive 
enipliasis ritim the general and normal point of 
view as well as from the point of view of disease. 

All cori'cspondonce should bo addressed to 
Tlie Diivcior of Public Health, Parapattan, 10, 
Batavia — i\ Tarn, Netherlands, Indies. 

* if if 

Wo acknuwItMige with t hanks the I'eceipt of the 
following - 

Journal of Agricultural Ucseai'cli, Vol. 49, 
No. 12 ; Vol. 50, Nos. 1-3. 

“The .foumal of the Royal Society of .Arts,” 
Vol. 8.3, Nos. 4301-4304. 

“Indian .loiirnal of Agricultural Science,” 
Vol. 5, Pai-t I, February 1935. . 

“Contributions from Boyce Thomson Institute,” 
Vol. 7, No. 1, Jan.-March H»35. 

“The Biochemical .Journal,” Vol. 29, No. 4, 
April 1935. 

“ American Journal of Botany,” Vol. 22, No. 4, 
April 19:\5. 

“(Canadian Journal of Research,” Vol. 12, No. 1. 

“The (’heriiical Age,” Vol. .32, Nos. 820 -829. 

“.Berichtc der Deutsche (.3iomischon (iesell- 
schaft,” Vol. <18, No. 5. 

“ Kxperimental Station Record,” Vol. 72, 
Nos. 3 and 4. 

“ KloctiDteclinicH,” No. 8, April 1935. 

“Forschungen und Portschritte,” Vol. II, 
Nos. 13 and 14. 

“Indian Forest Reconls,” Vol. 20, Part 10, 
(Silviculture Series). 
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“Transactions of the Mining and Geological 
Institute of India,” Vol. 30, Part I, May 1935. 

“ Indian Meteorological Department : Scienti- 
ilo N(»te8,” Vol. VI, No. 03. Wind Data fur 
Wind Mills. 

“Hullctin of the 1;. I*. Academy of Sciences”, 
Vol. Ill, 1933-34, No. 5; Vol. IV, Part- II. 

“Proceedings of the Academy of Sciences 
(United Provinces of Agra and Oudh, India),” 
Session 1931-35, Vol. IV, Part III. 

“Industrial Possihilitles of some Research 
Work done in India,” by Dr. G. J. Fowler. 

“Advance Proceedings and Notices of the 
Asiatic Society of Bengal.” Vol. IT, April-May 
1935, No. 2. 

“Nature,” Vol. 137, Nos. 3417-3119. 

“Natural History,” May 1935. 

A Report on the Pi-ospects of Paper Manu- 
facture in Hyderabad State, H. K. II. The Nizam’s 
Government: Commerce and Industries De- 
partment. Bulletin No. 4 (New Series). 

“Survey of India, Geodetic Beport,” 1934. 

“The .louimal of Chemical Physics,” Vol. 3. 
No. 5. 

“Journal do Uliemi** Physique,” Vol. 32, No. 4. 

“’Phe Indian ’rraile .lourtial,” Vol. 118, 
Nos. 1.500-1511. 

Cata ^ofjues. 

“ Deining Pumps,” Gat. No. 30, from the 
Doming ('o.. Salem, Ohio. 

“The (’ambridge Bulletin,” No. 7<i, May 1935, 

“Mitteilungen iiber Nciierschiemingen iiml h’oi't- 
setziingen,” 1935. No. 3 (May). V’^erisig. von 
Giistav Fiserher in .Icna. 


Academies. 


Academy of Sciences (United Provinces of 
Agra and Oudh, India) : 

February 1936. S. M. Shah : On a Formula for 
Ttr (x). Shah Mithammad Sclaiman : the 
Malhematwal Theory of a New Relativity. Chapters 
III, IV and V . — The first two chapters dealt with 
the Law of Gravitation. In cliapter III the 
existing theories of the Univei'se have been 
ver^ briefly criticised, and it is shown that extra- 
ordinary assumptions are made in these and that 
they are also wholly inadequate. In chapter IV 
a natural assumption has been made that einanca- 
tions from ])ariicles of matter are not confined to 
our present range of observation, but that 
corpuscles called gravitons, finer tlian light 
corpuscles, are also emiltt'd, though they arc 
beyond our vision. But even this assumption 
is not necessary. As shown in Section V, <jne 
ina^ st^rt simply with the known fact that light 
radiations, i.i«., swarms of light corpuscles or 
radions, emanate from every part of an outer 
shell of- a luminous bodv. In chapter V the 
assumption in Special Helativity that light from 
one moving body to another moving body takes 
the same time as light from the second body to 
the first, no matter how different their velocities 
may be, as well as the definition of common 
time between two bodies determined by a single 
journey of light are not accepted. With the 
help of certain generalised laws, Galileo’s and 
Newton’s Mechanics, with proper corrections 
for moving bodies, is completely restored : and 
although Einstein’s Theory of Relativity is not 


accepted, all its practical rcsuUiS are deduced in 
full. lluisHlKKsilA Tit IV KOI : The AhHorpiion Syerlra 
of the Vapours of Sulphur Monochlorifle and Thionyl 
chloride and their Const itnl ions. Haii Dayat. 
Srivahtava : Studies on the Family Het r.ipliyida? 
Odhner, 1914. }*arl I— On a .\eir Distome from 
the Indian Fiehiny -llalueetuH leucoryphus— 
with Remarks on the (ienera Aseocotyle Looss, 1 K99, 
and Pliagicola Faust, 1920.- -The paper is 
the first rocord of tlif? occiiiTonce of a member 
of the family Iloteropliyidtu. H. K. Dutfa: 
Sotes on a Case of f’nilaieral Atrophy of Testis in 
the Common Wall iievko ( Hcmidactylus Fiaviviridis, 
Ruppel). IlAR Day a I. Srjvahtava : On a Nno 
Species o/Catatropis Odhner, 1905, from an Indian 
Fowl — ( f alius Bankiva Murghi.- -A large number of 
ififinostornes referable t-o Caiatropis Odhner were 
obtained from tlie rectal cicca of the domestic 
fuw'l, which had died after a prolonged sickness. 
Cromwrm. Osborn Das A* Sikiiihiiushan Dutt : 
A Study of Some Oryanic Reactions at Low Tem- 
peratures. Radha Raman Agakwal and Siktti- 
BHI7SHAN Dittt: Chemical Examination of the Roots 
o/Oitrullus colocynthis Schraier — A hydrocarbon 
lientriacontane GniHisi, o-elaterin CsnIIhnO? 
and amorphous saponin have been isolated. 

Indian Academy of Sciences : 

May 1935. SECTION A.— B. V. Raoha- 
VENDRA Hao: The Doppler Effect in Light SciUtered 
by Liquids . — The influence of temperature on tbe 
nature of Doppler Effect in light scattered by 
carbon tetracluoride has been studied. Whereas 
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at 70° C. the Dopi)ler components become fainter 
and broader merfan^ with the undisplaced cfini- 
ponent which brightens in intensity, at the 
temperature of melting ice, the Doppler compo- 
nents become sharper and move away from the 
central component. N. A. Shamtui : Some Pro- 
periie8ofihe'k’‘FwietiontDit?i. S on-inieijral Index. 
S. (?HOWLA : On a certain Arithmetical Funeiion, 
P. N. Kurikn, C. J. Pkteii and K. C. Pandya : 
The Condensation of A Idehydes with M atonic Acid 
in the Presence of Organic liases. Part III — 
The Condensation of SaUrylaldehgde with Ethyl 
Malonate — Ciood yield (58%) of the condensation 
product was obtained when 0.15 mol. of pyridine 
was added to the mixture of aldehyde and ester, 
the whole kept on a waterbath for 18 hours (0 
hours a day for 8 days) and tlicn left at room 
temperature for :i days. Jndkk (^iiowla : Some 
Problems of Waring' s Type, K. S. Kkishnan : 
The Reciprocity Theorem in Colloid Oplws . — 
conclusions derived from the dynamical I’rinciple 
of lleciprocity admit of a very* simple ami direc;t 
experimental test which has been carried out and 
found to be satisfied by all kinds of colloidal 
solutions, emulsions, suspensions, etc., irrespec- 
tive of si'/e, shape or structure of the particles 
contained in them. 11 anhiiaj (Iupta : Decomposi- 
tions into Squares of Primes, T. S. VVheklkk : 
On the Theory of Liquids, ///.—An attempt has 
been made tii consider the vibratory tnoiioti of 
the molecules, and the ampliiiide of vibration 
P has been linkcMl with the <lerisiiy, internal 
latent heat of vapourisation, surface tension, 
viscosity and vapour pressure. Formulie relating 
viscosity with surface tension, and vapour pressure 
with internal latent heat have also been obtained. 
P. K. llAMAN : Heat Radiation from the Clear 
Atmosphere at Night, K. II. liAMANATiiAN and 

[j. A. Ramdah ; Derivation of Angstrom's formuUt 
for Atmospheric Radiation, The processes taking 
place in the neighbourhood of the ground on 
radiation nights are complicated, and for their 
elucidation, tht* changes taking place hoth in the 
soil and at higlier levels in the atmosphere havt: 
to be studied. R. K. AsrNiJT : The Rand Systems 
and Structure of CaCl. X. S. Naoknduanath : 
The Dynamical Theory of the Diamond Lattice, 
Part 11, — The Klasiie ('onstants of Diamond,--- 
Tlie expressions for the elastic constants of 
diamond have been found in terms of the mole- 
cular force constants and their values have lM»eii 
evaluated approximately. C , H . Venkateswaran : 
The Raman Spectra of Some Metallic Hal ides. 
'l?he paper describes the results of the study of thc> 
Raman Spectra of the halides of cadniiutii and 
zinc as well as of magnesium chloride, magnesium 
bromide and aluminium chloride. 

HKCTION B. — Bipin BiiiAKi Siniia: Morphology 
of a Nets Genus of Trematode, Family Aspidoirns- 


tridai J^oche, 1907, from the Intestine of a 
7'orfo(«e,Usscmyspiinctata. R. II. Ramac iiandra 
Kau: Mechanism of Increase in Amylase 
Activity during Autotysis of Rarley Powder, - 
During the aiitolysis of barley powder no 
amilokinase is formed, observed increase in 
amylase activity being solely due to increased 
liberation of )3-amylnse * of barley. S. S. 
Patwariihan : On the Structure and Mechanism 
of the Castric Mill in Decapoda. V. The Struc- 
ture of the Gastric Mitt in Nntantms Mmrura 

Cariden. The paper deals witii the tribe C-aridea 

of the Natantous Macriira, characti*rised by the 
absence of a gastric iiiill. Kiglitcen types of 
eWidea have beim examined. KitoiiiANo de 
Mei.lu : On a Toxoplasmid of Kulica Atra L. 
with Special Reference to a I 'robahte Sexuality of 
Agumeles, B. Saiini and A. R. Rac) : Further 
Obsercations on Rajmaluilia paradnxa. The re- 
vised impression reganling the |)eciiliar plant 
iniprc^Hsion from an unknown localit>y at the 
Kaimahal Hills, rctgards it as an inverted funnel- 
like organ fallen from the top of a Rennet titaloan 
n^ceptacle and bearing on its inner surface the 
impress of t he seeds and iniersoniinal scales on(?e 
pressed against it. but now no longer pi-c-servc'd. 
R. (ioPAi.A Aiyar : Early Development and Meta- 
morphosis of the Tropical Echinoid Salinacis bi- 
color, .Agassiz , — The full development of Sa'n.acis 
hicoltw, a tropical form lias been traced both in 
rc^gard to the external chnract(‘rs and several 
intt^mal features. PiiAiCAsii ('iiandka .Ioj^iii : iJc- 
retopment of .Anomalous Secondary Vascular Rings 
in the Root of Spergula L , — The anomaloiiH second- 
ary growth in tlio Vascular cylinder of the root 
of tlie two species of Sprrgnia, S, rnbra and S, 
pentandra, is recorded, and the details of such 
development in S. rubra have been dt*s(U'ihed. 
n. N. Sixoii AND K. KrMAif : Photosyathclic 
Rehariour of Leaves to Variations in Temperature. - 
The progress of assimilation from day to day in 
a young radish leaf for 20 (lays is ilediiced from 
the separate time-aKsimilnt ion curves of mature 
and ohl leaves ami the effect of variation of 
teiiiperatimj is recorded. B. *\. SlNCiH and 
K. Kumar ; The Reart ions of the .Assimilatory 
System to .Alterations of Light Inlennily . — At the 
normal atmospheric pressure of carbon dioxide 
the intensity of assimiUitiun iniM*eHS(»s iiieasurubly 
wiHi the intensity of illumination u]ito 08,700 
metre camiles in radish leaves. 1*. J. (iRECSORY ; 
Cylologiral Studies in Saffloteerii'avihtumm Tiiicto- 
rioiis Linn.). The cyt<)logy of this plant of 
cfconriniic importance has been investigat'd and 
reported for the first time. .f. Dastuk : 
Diseases of Pa a (Riper Retie) in the Central 
Provinces . — A detailed account of fool-rot, loaf- 
rot and anthracnose diseases which are known to 
occur in epidemic form is given. 
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Industrial Outlook. 

Future of Electrical Development in India. 

By T. D. Chatterji, 

Department of Electrical Technology^ Indian Inntitute of Science, Bangalore. 


General Outline. 

'piTK iinprocedenlcd grid-developments 
^ from water power during the last live 
years in the Punjab, United Provinces and 
Madras Presidency has well established the 
adaptable possibilities in fields of Industry 
and rural electrification, that can be attained 
from the (mergy of the vast water resources of 
India. At tlie same time the recent decision 
of the Government of United Provinces to 
erect 1,500 tube-wells for irrigational pur- 
poses at the expenditure of 12,000 kw to 
28,000 kw, the present ultimate generating 


capacity of its hydro-electric scheme shows 
clearly how the problem of irrigation must 
always be the predominant partner when 
dealing wdth water and its uses in India, 
whereas in most countries irrigation is 
unimportant or is on equal terms with 
power. Table I shows the sceptic outlook 
with which the. water-powder development 
in India is treated; in spite of the fact 
that other countries possessing such practi- 
cal potentialities wen* fast harnessing the 
aforesaid source of energy with all the 
latest improvements in liydraiilic and electric 
machinery. 


Table T. 


Hydro-Electric WorJiH in India.^ 


I .Quality 

I’awer inslalletl 
KW or K.V.A. 

Units Gener.nted 
p. u. (milliun.H) 

Transmission 
Line— Miles 

Head Feel 

Pmvince and its Prol^able 
Ordinary minimum Power 
in KW. 

Shillung 

300 

0-4 

j 

> 

7 

.A.ssam 621,100 

Darjeeling 

KHIO 

1*6 

3 

275 S: 650 

Pengal 1000,000 

Kiirseong 

Tina Cower Co. 

400 

. . 


7 

. . 

109..5(M1 

200 

77 

1Q4I) 


Tata H. K. Power Co. 

00.000 

120 

43 

1725 


Andhra Valley 

60.000 

160 

.56 

1740 

, , 

Gokak Mills Co. 

1570 

6 

> 

210 

. . 

Khatgliar Dam 

1024 

J 

? 

461(1 ino 

Ilomlsiy 773,000 

Kashmir 

4000 

2 

54 

.390 

. . 

Jammu 

1200 

1 

7 

26 

Kashmir 468,000 

Pykara 

234»0 

. . 

316 route miles 

3000 

. . 

Karteri 

1000 

2 1 

V /2 ' 

650 


Munar 

1100 

1-7 1 

7 

380 

, . 

Annally 

110 

0-1 

. . 

800 

. . 

Kotagiri 

70 

0-1 

> 

I 700 

Madras 400.00;) 

Malkhaiicl 

2.50 

0-2 

7 

I 8 

N. W. F. 1000 000 

Uhl River .. 

48.000 

■ • 

173 and others 

; 1800 

. . 

Amritsar 

525 

0-5 1 


6 to 10 

. , 

Patiala 

213 

0-2 


8 

, . 

Simla 

1750 

6 

21 

540 

Punjab 1 100,000 

Ganges H. K. Scheme .. 

0000 

. . 

1000 

0 18 

Nainitai 

450 

0-8 


1500 

, , 

Hardwar 

450 

0-3 



, , 

Mussoiie 

3750 

3.5 

io 

1060 

U. P. 603,000 

C.'auvery Falls . . 

37,600 

153 

200 

400 

Mysore 


Though the probable reserve of Indian 
Coal as (estimated by T. II.' la Touche reaches 
the stupendous liguro of 79,500 million 
tons,® still her immense potentialities in 


^ Mcars, Heater Pov . 1934. 

2 T. H. Ronaldsoii, Monographs on Mineral 
Resen^cs with Special Reference to Our British 
Empire, John Murray, 1920. 


water-power, both intrinsically and because 
of the distanc^e to which coal has to be carried 
are signilicant enough, to cause serious 
thought. Moreover, recent and almost revolu- 
tionary advances in the design of hydraulic 
turbines of the propeller type have greatly 
modified the wrhole aspect of low-fall hydro- 
electric schemes, another dominant factor 
embodied in such enterprises in India. 
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Though, during tho last dceado the flteam supply undertakings in this country, still the 
and Diesel Engines have played an important eoneentration on India’s water-power 
part in ineroasing the capacity of eleetrie resourci^s are fully justified. 

Tablk II. 


Indian Power ResoureeH.^'^ 


Water 

Power 


CU)AI. 


Proljalile ordinary 
niinimiim power 
(k- watts) 

Probable maximiiiii 
for development 
(k-ualts) 

Actual reserves in 

Output of Indian coal-lields in Tons 

Tons 

i UllU 

1 

1 

IUI7 1 

1018 

7..5.12.000 

U>,(i8(),(NH) 


1 7,2.") 1 307 

18,212,018 

2*1.721, .543 


Considering l-he inferior iiatiin* of Indian Coal, 
we miglit fake l-lip-yi*ar as b(‘ing equal to 
•1 tons as a fair average. On fliis basis thi‘ 
IfMS output is eapabb* of yielding 51<S03S5- 
hp-year or ;iSf>59fiO kw-year, wliieli is only 
abbiit half the probable or<linary iniiiiiniiiii 
available water-power out of which hardly 
5% has been developed: five years back 
then* were only Bombay and (^auve^ry 
Falls hydro-eleetrie seheiiies worth tlie name 
of recording. 

1?ill now if. has been a eharaet<»riatie feature 
of the hydro-electric power systems in India 
that wherever they have? developed so far, 
the consumpt ion per capita has gone up in 
comparison with other regions of electric 
power. For instance, in Bombay, which 
has made available the largest amount 
of hydro-electric energy in India, the con- 
sumption per capita is over 1200 units.^ In 
Mysore, and Bangalore the (-auvery Falls 
Ilydro-electric Beheme lias made possible 
a consumption of about 100 units^ 
per capita. Whereas in the cit ies possessing 
up-to-date steam power plants the consump- 
tion per capita is iniieh less. Thus Calcutta, 
which ranks both in industrial and intellec- 
tual reputation with Bombay consumes 
about 110 units.^ In Madras, which is a 
neighbouring city of Bangalore and the 
third port city of India, the consumption 
per capita is as low as 30 units* only. The 
average demand per head of ]iopulation 
varies from kwh in the smaller cities. 

There is thus considerable market for 
electrical energy and if eheax> povrer can 
be made available it will be readily absorbed. 

3 Mcars, Hydro-Blectric Survey of India. 

* Basu, Proc. World Poiver Conference (held at 
Berlin), 1930, Vol. 10. (D. Iiig. J. N. Basu of Bengal 
Technological Institute of Jadabpur, Bengal). 


Of late, tlu‘se expectations have Iwen amply 
fultilled by flu* thr(*e important provincial 
projects undc‘rtak(*n by their respective 
Oovernments, even to the extent of nmdering 
rural elect rilicat ion successful. At jiresent. 
owing to tlie encouraging demands each of 
these provinces Ini-vt* proposals on hand to 
develop the schemes still furtlnu*. 

PROPKII UriLlSATION OF Watkk-Powkr. 

With some idea of the status of water- 
power re8oure<»8 in India, wt* ean now eoii- 
sider the problem of rational distribution of 
electrical cm*rgy as far as possible, over a 
vast area of 4 diO million scpiarc kihmicters, 
with its far and wulely located water-power 
resources. Also, the Imliaii eoiiditioiis differ 
materially from eIsc‘W’here, owing to her 
dcpend(*ne(i on w'(‘l I -d eti n (*d ‘ huoiisoons ’ ’ 
instead of casual rainfall all the yc^ar round. 
As a direct consequence of this India has 
one type of hydro-eleetrie development with- 
out parallel elsewhere, namely tliat. found 
in tlie. Tata chain of seliemes in the Western 
Ghats of Bombay. For the proper utilisa- 
tion with profit an immediate^ and new' 
orientation in the trend of dc‘velopmont of 
transmission systems in India, is needed, 
most probably in the direction of increased 
intereonneetioiiH. With the following pro- 
posed Indian super-pow(*r grid systems 
(Fig. 1, Map of India) it is feasible to 
siijiply ee.onoiniesilly the entire energy 
requirements of the country with the 
exception of certain restricted areas where 
power iransiuission is very difliciilt.. These 
six sections of Extra High Tension lines 
will cover a total distance of nearly 
0,000 miles. The longest of these are each 
nearly 1,200 miles in Jengtli, while the short- 
est line between Tuticuriu and Madras has 




634 


CVMENT ECIENOE 


[June 193S 



a lonj^th of 700 In viow of tliOHO 

iinu8ii»l distanouH and vast intendianj?!* of 
powor over Hiudi a Hyst<*iii tin* niininiiim 
transniisHion ])mssiir(‘ tends to inomiso somo- 
wliore about 400 kv. Jii order to seeiire 
stability in a project of such a nature, it 
is of vital imjiortanoe to aufi;nient tlie power 
by the ener^ry generated at tlie would-bts 
super-power stations situated on the eoal 
fields, say, for (example, in llihar Proviiiee, 
As tln‘ extent and development of water- 
power ill a eountry varies in aecordaneo 
with topographical and eliinatie changes and 
is also atteeted by variations of policy in 
diiTerent administrations, so the lirst natural 
sequence? will be the immediate* formation 
of a Central Electricity Hoard of an all- 
Tndia nature. Jt must be represented by 
Engineers, Industrialists anel Chemists in 
order to prejiare re>gular and syste^matie. 
power survey reqiorts and tei inve'stigate 
thoroughly the nature* and (?xtc*nt to which 
the cheap electric power, thus made avail- 
able, can he*lp to create new inelustries. 
Amongst these may be me*ntioned (a) The 
electric smelting of indigenous iron ores and 
electric production of steel and alloys, 


(ft) Electric welding, (e) The jirodiietion of 
aluminium from the local bauxiti? deposits, 
(ft) The? maniifacture of calcium carbide and 
its numerous ch*rivatives, (c) The electrolytic 
production of chlorine gas and tlie prepara- 
tion of pnosphoTus ami of abrasives like 
carborundum, (/) Ihilp and paper industry 
with printing, (tj) Manufacture of electro- 
chemical products such as syntlietic ferti- 
lisers for which there is a great demand in 
India, (h) Economi<*al irrigation of a vast 
area of iincommanded land by tube- well 
inimping or by gravity lifts from existing 
canals, (i) Reclamation by draining water- 
logged lands. In addition to these attempts 
can be made* to inen*a8e the domestic load 
and accelerate^ tlie elcMdrilication of Indian 
Railways in suburbs. 

fonsidereel from the expenditure side, the 
adequateness of such a scheme with a well- 
dc*fine<l objective and policy can undoubted- 
ly b(5 established in its favour. For 
example, taking Madras Presidency, which 
imports coal and fuel oil (excluding petrol) 
worth more than Ks. .*100 lakhs, a. trans- 
mission netw'ork interconnecting the 
projects of Pykara, Perriar and Papanasam 
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can bo provided in order to distribnio 
120,000 kw all over the province at an 
OBiimated total capital expenditure of 
Hs. 950 lakhs, provided the total lixed 
charges on the capital outlay of Its. 950 
lakhs does not come up to over TO'lakhs. 
Tt would be . reasonable to (‘xpect that the 
decreaBe in the value of the imported fuel, 
on aceoiint of motive power BU]>planting 
raw fuel enj^ines, Avill be in excess of these 
eharg(‘s> 

In India theni are several provinc(‘s (say 
Assam) when^ the demand is far less than 
the available^ supply owiii^ to the distances 
of the sources fnmi the* industrial centres. 
Theenerjyy in such localities mi^ht be uti- 
lised with the hel]) of chemical cMidothermic 
processes, for the production of compact- 
materials for t rans])<irtation to the industrial 
(•(‘litres where by exothermic ]»rocesses th(\v 
might. generat(‘ heat and power. 

In India unlike in other countri(‘s it is 
possible to build up a load only in those 
])laces which are to be siu'vinl by these 
super-grids after their completion, in fact 
the author estimat(‘s that these jirojcct s after 
the completion on the suggested line >vill be 
able to supply power at any point in the 
grid at- an average price of 1 aima,* about 
ks. 200 per kw-yi'ar w hereas from the bulk of 
the smaller oil-driven plants throughout the 
country the rate is about 2 annas per kwii 
(unit). Hiv(‘r 'IV('sta in Mengal with a 
liydro-electric power generating capacity 
of 1 ,000,000 kw' and Kiver Koyna in Tlombay 
with 250,000 II. l\ need immediate? attention 
for harnessing purposes. 

ThK TrKNI) or TltANSMISSrON PllACTIOK, 

With an eye to the proposal, let us 
examiiK* tlu* noteworthy advances in trans- 
mission practi(‘e which go to niatcrjalis(‘ a 
sclumu) of this character. Wit-liin the last 
ten years a numbeu* of 220 kv lines have 
been put into successful operation in different 
countries and this voltage has now become 
the standard transmission voltage for vcTy 
long distanci's. Further to keep dow'ii the. 
W'oight of copper and hc^nee t}>e cost of the 
line it was proposcjd at the World Powesr 
Confe^renexi in .1930 to ex*amine the prac- 
ticability of 400 kv for the operation of an 
European Super-power Grid of nearly 7,000 
miles ; and with such values of transmission 


distance and transmission voltage the difli- 
culties mentioned below are introduced. 

Transmission line re(pnre8 excitation or 
charging eiirnmt which varies with llie load, 
and its supply has to be regulated by means 
of Syn(?]ironous (-ondonserH. Tliis charging 
curnmt being w'attlcss con1ribut(‘H towards 
the transmission losses, which depends upon 
the capacitive reactance of the line whieli is 
again proportional to the length of the line 
and to the frcMpieney of tin? altermiliiig 
ciirnmi; henee it is at once 8(‘en that by 
reducing tin? frcqii(‘ii(\v <hc power-transmit- 
ting or kilo-watt capacity of the line can 
be rais(‘d. lly using direct current we drop 
the Imiueiiey to zero and it is thus that 
the inevit*abh‘ conclusitm is veaclu'd that 
it is th(^ only means of increasing tint 
t ransmissioii (list ance. Inductance ‘and 
Capacitance vanish. The transmission line 
becomes stable ntid(‘r all po.ssiblc conditions 
of loading and intermiHliatc stations for 
compensating reactive drops bccoim* un- 
iuH*(.‘S8‘ary. A])art from these advantages, 



Fig. 2. 

Steel tank rectifier 750 kw capacity at 15,000 volts. 


^ Basu, Proc, Second World Pmver Conference, Hu' skin cITcct., characteristic- of alt(n*nating 
1930 . curnmt at high voltages is absent, in the case 

♦ 1 Rupee «= l^s/i. ^ 10 annas. of direct current. Corona loss with direct 
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Fig. 3. 


ourrrnt is eonsidorably loss and for tho sanio 
do^roo of insulation to oarth Mio oporating 
Yoltagos for d.o. and .‘i phaso a.c. trans- 
jiiission are in tho ratio of dfi to 23. 

Evon llioiigh tlio d.o. transmission is to 
form tho fiituro basis of long distanco trans- 
mission, it is still cssontial to goiioralo 
first altornat ing current in larg(‘ higb-spood 
machiuos and then to oonvort it to d.o. 
in rolativ(>1y few units of onicdont apparatus 
of static nature. It is, furtliormore, equally 
OBSontial that similar apparatus be employed 
for transforming the high tension d.e. bach 
again to 3 phase a.c. at constant voltage 
for subsequent distribution throughout the 
existing power networks. Su(*h apparatuses 
have already been manufa(*tured on a smaller 
scale and are known as Rectifiers and Conver- 
tors (Fig. 2). Experimental transmission in 
the laboratory at L5,0t)0 volts has very recent- 
ly been achieved by the General Elcctricsd 


Company of Schenectady in America for 
3000 kw lines. They employed static type 
of Rectifiers and Convertors commercially 
known as Tliyratron and Fhanotron res- 
pectively. The efficiency of conversion with 
largcT units under investigation are expected 
to be as high as 98 to 99 per cent. 1'hus the 
present double circuit lino of 132 kv of the 
Punjab can, without further alteration, be 
utilised as a triple circuit direct current line 
operating at 370 kv between positive and 
negative conduedors, whilst with the assump- 
tion of similar line losses in both the cases 
the pow(*r which can be transmitted is nearly 
seven times. 

Hesides, through the success and or- 
ganised co-operation of long distance d.c. 
transmission wc can go still a step further 
by interconnecting the hydro-electric and 
other electric systems internationally for 
the reduction of power cost with a more 
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satisfactory equalisation of load. Another 
method through which the equalisation of 
power can be attained will bo to utilise the 
rotation of the earth. The idea behin<l the 
proposal is to get power plants which are 
situated at different meridian distances in 
an east-westerly direction to co-operate 
systematieidly. An extreme case of siieh 
co-operation would be between a power 
plant which is situated on the extreme 
east of Asia and a similar one on the 
extreme west of Europe (Fig. 3). These 
power plants should work with a day 
and night displacement of 12 hours, in 
spite of the fact that according to absolute 
time calculations no time displacement 
exists. In this way night power in the 
extreme west of Europe could be transferwtl 
to day power in the extreme east of Asia 


and vice versa. At ])resent it is rather 
difficult to visualise so great a relative time 
displaccmient between the maximum load 
of similar power plants. But even with 
a time shift of *1 or 4 hours much can be 
gained, specially in (dectrieal tramways and 
suburban railway services. 

The exploitation of water-power resources 
is essential for the needs of India. How- 
ever great the distances to be covered, 
there are no inherent difficulties from the 
engineering point of view' that could not be 
surmounted. Industry and agriculture are 
both in need of a “grid selieme”. Sooner 
or later the provision of a “grid” supply 
is inevitable, and the Government should 
look ahead and tind the necessary capital for 
the scheme. 


Reviews. 


Nkw Pathways in SriKNCic (Based on 
the Messenger Lectures of lO.'U). By Sir 
Arthur Eddington, (rambridge University 
Press, 1936). Pp. x |-333. Price 10#. 6d. 
net. 

Six years liav<‘ elapsed since Sir Arthur 
Eddington's “ The Nature of the Phjf steal 
World'" was publisluMl. These* years have 
not witnessed any volution in theoretical 
Physics such as that represemted by the 
birth of (]uantiitii mechanics. The time, 
however, has been utilizeMi to take* slock of 
the impli(?ations of the ne*w' the»ory anei much 
that was obscure and changing has cle*are*el 
and crystallized. Sir Arthur lias se»ized the 
opportunity afrorele»ei by the Messenger 
Lecture's delivered by him in 10.34 te> write a 
sequel to 'The Nature of tlw Physical World ' 
which bears the* inijiress of this jire)e*e*ss of 
taking stocik. On the olhe*r hand, re*erent 
years have produced astounding eliscove*rie*s 
in the realm of experimental physics : we 
have had the neutron, the positron, heavy 
hydrogen and induced radiei-aedivity coming 
in rapid succe'ssion before our astonishenl 
gaze. These discoveries have hael their 
repercussion on the problems of Astro- 
physics so near and dear to Sir Arthur. We 
accordingly find in the present book a 
portion dedicated to the consideration of 
the internal constitution of stars and of the 
expanding Universe ; another part de- 
scribes the philosophical outlook of modern 
science as Sir Arthur interprets it. The 
connection between the Universe of the 


Belativity theory and the atom of the 
Quantum theory which is the theme of Sir 
Arthur's theory of the line structure con- 
stant is dt'alt with in another chapter. 
Ihcid(*nta11y w'e find a treatment of Proba- 
bility and the Theory of Groups included. 
An introductory chapter will enable any 
one not conversant, with tin* modern deve- 
lopment of Physics to get a rapid aciiuaint- 
ance with the most recent discovi*rie8. The 
subject is throiiglioiit treated in the charm- 
ing pictorial style which we have come to 
associate with Sir Arthur. In spite of the 
dillicull nature of some of the topics dealt 
with, ev(*n a layman will have* a chance of 
understanding tin* direction in wdiicli modern 
Physics is advancing as vi(*wed by Sir Arthur. 
The Indet (*rminacy Princii»le, Eddington’s 
recondite* theory of the fine structure con- 
stant, and the* th(*ory of Groups arc all 
explained in 8U(*h a lucid manner that we 
feel we have understood soim*thing of even 
these difficult matters. Sir Arthur thus 
provides an (*xample of how even higher 
matlu*niati(*s may be made intelligible to 
laymen. 

This success in providing a popular ex- 
position of such difficult subjects has, how'- 
ever, one drawback : the language is imagi- 
native and picturesque, but the metapho- 
rical statement sacrifices something of 
precision and the reader is likely ti) mistake 
a vague idea which he sometimes obtains 
for a profound understanding of the subject. 
Thus Pauli’s principle that no two electrons 
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can liave the same, n, Ij («), m/ and values 
has been presenicd in the form “No two 
electrons may occupy the. same orbit.*’ 
Since Ws is not connected witli the orbit of 
the electron, we see how’ even a careful 
popular statement may lack accuracy. The 
saiiic trouble arises in connection with the 
presentation of the philosoxihy of modern 
science : tlie ii^urativc* laiigfua^e very often 
Cionfiises the thought. Sir Artliur has tried 
to answer sucli criticisms by protest ing that 
a popular account should not be made dry- 
as'dust by hankerinsr after precision. VVe 
do a^ree, but include a warnin^i; to the 
readm* that he must, also keep this in mind. 
We imagine that Sir Arthur’s philoso{)hy 
lias been criticised by philosopliers mainly 
as the result of misunderstanding the work- 
ing convictions of a scientist for a profound 
philosophical system. Science does not 
attempt a philosophical system which can 
hold triK^ for all its parts without any 
di8crepanci(»s. A view rcachc»d after stu- 
dying a topic from a particular standpoint 
may not exavMn r(‘[>rcsent the idea one gets 
by pursuing another 8ubj(‘Ct by a nicdhod 
appropriate to the latter. If it has been 
shown that according to pr(‘sent tlieoretical 
possibilities of ndinement in measurement 
in Physics, a certain amount of uncertainty 
necessarily attaches to the simultaneous 
values of two conjugate ({uantit.ics, we can 
only say that Physics has for the present to 
be satistied with a theory which tolerat<»s 
and takes into account this uncertainty. 
But w'c cannot lay it down as a philosophical 
dogma that, indeterminacy is at the bottom 
of modern scientific inetliod. If we express 
the law of causality in tlic form that the 
same set of cireumstanees alw'ays produce 
the sanu* plienoniena, we see that t.lie princi- 
ple is the basis of all science. We mav 
doubt our ability to ]n'oduee the same 
cireumstanees or to be sure of their same- 
ness when they are produced. Thus in 
radio-activity we cannot say whieh of two 
apparently similar atoms will explode next 
because Ave liave no detailed knowledge of 
the real dilTerenee between them. But if 
we doubt whether the same n*sults will 
always follow wiien all tlie conditions are 
theondic^ally supposed to be fiiltilled, science 
and particularly experimental science would 
be at an end. This is the aspect wiiich 
Planck and Einstein have stressed and 
Bilberstein has elucidated in his book on 
causality. Whenever circumstances which 
are apparently the same produce different 


results, we try to find out what other cir- 
cumstance we have omitted to take into 
consideration and which was responsible for 
the difference in the results. Modern phy- 
sical theory may not be able to rise above 
the uncertainty involved in the methods of 
measurement it can contemplate, ft is 
therefore profitable to recognize this un- 
certainty, but it would seem as if a belief 
in the principle of causality was the driving 
force at the back of the never-ending striving 
after new knowledge. Since as Sir Arthur 
pertinently points out , science is nut Avedded 
to one self-consistent and immutable philo- 
sophical system, we may possibly add tliat 
it is fruitless to consider either the principle 
of .causality or that of nneerti^.nty as a 
philosophical dogma. Let us however em- 
ploy the one a^s a working principle without 
being blind to the existence of tln» other in 
modern Pliysicfal tlieory. Sir Arthur has 
tried to show that adherence to the principle, 
of causality is not demanded by moderh 
Physics ; but it may not be op])ortiinc to 
give up a principles which has b«‘en the basis 
of all scientilic devc'lopnicmt, fiartieularly 
since there is nothing in IMiysies wliich de- 
mands its sal*riliee. A perusal of Sir Ariluir's 
replies to his philosopher critics shows 
that he has takiui his stand as a hian of 
science to whom pliilosophical (insistency 
is not the main (onsuh^ation. If this point 
is grasped then* is no necessity for any 
critieisni regarding his having stated his 
convictions not always in the same terms. 
We do not profess to have penetrated the 
myst(?ry umlerlying his theory of the tine 
structnn? constant, but recent diseussions 
of tlic accura(?y of grating measiinmients 
of X-ray wave-lengths sliow' that the (experi- 
mental value of that constant is (piitc hear 
the Hgiire demand(*(l by his theory and 
even the small discrepancy which remain(*d 
app(ws now' to vanish. Under tli(‘se eir- 
cuinstan(*es, wt welcome tlue lucid exposi- 
tion of the idea behind tlie forniiclable 
matluematics of his tluMiry. And thougli 
one may not see eye-to-eye with the author 
in all that he says, one must welcome tlie 
appearance of such an able account of 
present-day probl(*ms and must recognize 
the not very common succ(*ss wdtli whieh 
abstruse subjec^ts have b(Hm made int(dli- 
gible to the cgmmon understanding. 

T. a. S. 

« * 

Grains de Mati£re et de Lumi£rb : 
Fbemi£rb Pabtie : Existence deb Grains 
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(12 fr.) ; Deuxi£mk Pabtie : Structuee dea 
Atomes (14 fp.) ; Tkoisi^mk Pahtfe: Noyaux 
DESAtOMKS (7 fp.); QUATIllftME Pahtie: 
Tiunsmtjtations PaovoQUfiES (12 fr.). By 
Jean Perrin. (ActualitAb Scientifiques et 
iNnusTRiEi^LES, Nos. 190, 191, 192 and 

193. Hermann oi Cie, Paris, 1935.) 

All who have been charmed by the 
vivacious stylo and the beaiitifnlly clear 
exposition of Perrin’s “Atoms” will welcome 
these inono^aphs by the same master hand. 
There is the same verve and elegant presenta- 
tion undiininished by the passage of yi^ars. 
It is interesting to learn incidentally from 
these books the part played by Perrin in the 
modern develofiment of Physics. The first two 
parts contain an account of the structure 
of atoms and molecules presented in a fresh 
and logical manner witliout any mathematical 
details but including the results of niatlie- 
matioal arguments. I'he third gives an 
account of radioactivity while tlie fourth 
(lil^cusses the modern discoveries of the 
neutron, positron, heavy hydrogen and arti- 
ficial radioactivity and the iinplieation of 
these in the structure of nueh*i. The treat- 
ment throughout the four nionograplis is 
from a modern viewpoint, the bhl problems 
btdng organically eonneeted with tlie latest 
results.* Towards the close are some interest- 
ing speculations about the structure of 
neiit Tons, protons and nuclei a?id the origin of 
cosmic rays. There is unfortunately a larger 
number of misprints than we should like to 
sec. There are also one or two mis-state- 
ments sucli as the one which ascribes romp- 
ton s discov(?ry to the year 1925 or which says 
that tlu‘ atomic number of Pt is 77. I'liese 
are, however, very minor matters. Tlie 
fresh and unified presentation of the old and 
the new can elicit nothing but admiration ; 
the range of topics includes 11 m» latest deve- 
lopments which cannot yet be found in any 
text-book. The books will no doubt thrill 
all readers into enthusiasm for the subject 
they treat and we heartily recommend them 
to scientific workers aipl lav reswU^rs alike. 

T. S. S. 

♦ ♦ * . 

Au DELA J)E L’l^LECTRON. By Sir .1. J. 
Thomson, o.m., f.u.s. Translated by It. Fric. 
(ACTUALITts SOIENTTFIQI’KR ET InDUSTBIEL- 
LES, No. 211. Hermann et Cie, Paris, 19;t5.) 
Price 7 fr. 

This is a translation of Sir J. J. Thomson’s 
“Beyond the Electron” with a preface by 
M. A. Cotton. It is befitting that the dis- 
coverer of the electron should also try to 


give, us a picture of its constitution. Until 
r<?cently the electwm played a role only as a 
point charge but modern developments have 
made it necessary to probi‘ into its structure. 
Though giving only a partial explanation. 
Sir J. J. Thomson’s attempt to deduce the 
properties of the idectron from a hy])othetical 
structure is very interesting. Th(! wave-like 
and particle-like natures of the electron arc 
made to appear as necessary concomitants 
of its structure : the (dectron is supposed to 
have a double striicl.ure, one part consisting 
of lines of force wlu*re the energy is localised, 
and the other a train of weaves in resonance 
with this and determining its trajectory. 
Ill this respect the electron a])pt*ar8 to be 
somewhat similar to the wave-packet as- 
huuuhI by Sir J. J. Thomson in his theory of 
light. The mechanical and magnetic, 
moments of the electron, however, do not 
follow' from the theory, wdiile th<‘. succesH of 
Dirac, s theory was due to its explanation of 
just these proper! M‘S. Now tliat Born and 
liifelds theory of the electron as a singularity 
in the field appears so successful, it is very 
profitable to see how much a less formal 
and mon» intuitional conception can (‘xjilain. 
As a contribution to this end, 8ir d. J. 
’niomson's monograph deservc‘s (*.areful 
perusal and the [m^scMit Fremdi translation 
w ill no doubt serve* to draw' more* attemtion to 
this iiitere*stiiig att(*mpt of Sir J. J. Thomson 
to exte*nd clcssical ideas so as to furnish an 
answer to some of Ihe^ questions wdiicli have 
se) Car found only a eiuantum -mechanical 
treatment. 

T. ft. ft. 

♦ + * 

PiiAcrneuL Soli Tie)x or Tousionai. VimiA- 
'iioN Puom.EMS. B> \V. Ker Wilson. 
(M.(*ssrs. Fhapman lS: Hall, Lonelon, 1935.) 
I’p. 4.‘)S. Price 25#. 

The practical experience gaine*el by the 
author for several years in carrying out. 
inve*stigaiie>ns on torsional vibration in 
dilTereiit types of installations has be*e»ii set 
forth in this book in a manner suitable for 
eve*ryelay refeTe'iice. Those* that are* e*ngageel 
in tile* de*sign of high-sp(*e*el engine*s, turbines, 
turbo-generators, int(*rnal combustion en- 
gine's, marine* installations, e*te., will tinel the 
boe)k extre*me)y nsc*ful as the author has 
tackled every erone'civable preible*m conm*c.ieel 
with their torsional vibrations. Eve*ry case 
discussed th(*.oretically has been illustrated 
with an actual numerical (*xaniple from 
practice and this feature adds to the value 
of the book a good deal. 



640 


CURRENT SCIENCE 


[June 1935 


i^Startin^ with the fundamental definitions, 
the natural frequeney of torsional vibrations, 
position of nodes, and relative amplitudes 
for one., two, three, and multi-mass systems 
are ealeulated in the first chapter. The 
method of tabulatin<i; these results, taking 
as examples four typical engine aggregates, 
ri:., two types of direet-eouplod generator 
and two types of marine installation, and 
the inten^sting dcMliietions from these results, 
occupy a major portion of the second chapter 
and they an^ of immenst? value to tlie design- 
ing engineer and thet draftsman. Practical 
method of tuning the oscillating system of 
a direet-eouplod generator and the shaft 
system of a marine installation to produce 
a favourable disposition of critical s])eeds, 
are also given in tlu^ same chapter. 

The oscillating systems of actual installa- 
tions are, how'ever, much mon* complex 
than the ideal systems usually discussed in 
books, and w ith a view^ to assist the d(^signor 
in his attempt to reduce any system to the 
standard one, a fairly big chapter has been 
devoted to the <?alcuhition of equivalent 
masses, equivalent elasticities and (equivalent 
systiuns. The determination of stresses due 
to torsional vibration at. non-r(‘sonant spends, 
phase and vector diagrams for multi-eylindm* 
(mgines, stress diagrams and cahnilation of 
dynamic magnifiers are spnnid over two 
cliaptcrs and typical examples taken from 
Electrical Engimn^ring ami Marine Engi- 
neering i)ractice, have been workcnl out. 

AecuraUt measureimmts of torsional vibra- 
tion amplitudes uiid(»r service conditions 
have to be made to enable 1 lieon't ic'-al calcu- 
lations to be c]ie(*k(d and ndiable dam|niig 
factors to be established. The author has 
therefore givcm a full d(*8(*riptioii and the 
method of using (I) tin? (Jeiger Torsiograph, 
(2) the l>. V. li. (I)entseheii Versiiclisaustalt 
fur Luft fahrt) Torsiograph, (‘i) Kotationai 
Deceleromcder, and (1) Electro- Photographie 
Vibration Rec.ordcr. Torsiograph records for 
various engines hav(> been givim a.nd tlic 
actual viiliK^s obtaiiKMl from these curves 
have been compand with the Hgiin^s ob- 
tained from theory and any ditterence is 
accounted for. 

In c^^Ttain eases the natural frequency can 
be modified so as to secure a safe working 
speed range and for tliis four important 
methods are thoroughly discussed in a 
chapter. The amplitude of torsional vibra- 
tion can be reduced by altering the position 
of the critical speed (1) by altering the 
torsional rigidity of the shafting, (2) by 


modifying the dimensions and distribution 
of the attached masses, (3) by elastically 
connecting a supplementary mass to the 
main system at a point remote from the 
nodes, so that the natural frequency of the 
added system is equal to that of the original 
system, and ( i) by addition of supplementary 
mass at a point remote from the node and 
connecting it to the main system so that 
there is a periodic variation of natural 
freqmmcy or an automatic change of natural 
freqiuuiey at criticial speeds. 

Alternatively, frictional damping devices, 
or altioraiion of firing order, can be used. 

The last chapter deals wdth the dynamic 
characteristics of electrical generating sets 
direct-coupled to internal comlj^ustion en- 
gines. Among other things, the procedure 
indicated for obtaining the flywdieel elTect 
necessary for the satisfactory opc^ration of 
parallel running alternators driven by inter- 
nal combustion engim^s, is partienlarly in- 
teresting. • ' 

On the wdiole, the book is as eminently 
pnictical as it is theoretical and a very useful 
addition t.o any Enginejcring* J-ibrary. 

In future editions, tlu? (‘xplanation of all 
the notations might with advantage he given 
at the beginning of the ])ook, instead of 
rept^ating them in ea(*h cha])ter, and also 
the numbering of all Mie (^illations in the 
hook may be made continuous iustcmil of 
ac(*ording to chapter. ^ 

E. K. Uamaswami. 

* * * 

TiIK PitINCUPLES OF ELKOTRU’ PoW'ER TRANS- 
MISSION ..Y Alternating Currents. (Third 
Edition.) Ey H. VVaddiiJor, a.m.t.e.e. 
(Chapman & Hall, Ltd., 193.5.) Pp. 119. 
Price 21 /f. net. 

This piiblieatioTi is a revised and en1a‘rg(>(l 
edition of th(». standard book on Power 
Transmission familiar to Engineers and Engi- 
neering students and is very useful for any 
Technical Laboratory. 

The author lias coIlect(*d valuabh^ informa- 
tion from a large volume of literature pub- 
lished from time to time ineduding sciveral 
standard publications of manufacturing firms 
of repute and given a systematic exposition 
of the principles of design of transmission 
lines and a comprehensive list of valuable 
refereneos for the inv(>Htigator. and teacher. 

The economic and fundamental electrical 
principles are treated in separate chapters 
and the calculations concerned are carefully 
worked out. The performances of short 
and long transmission lines are treated 
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separately with graphical and diagrammatic 
illustrations of the standard type. 1'ho 
various points of dt^sign and manufacture of 
conductors, supporting stru etures and insulat- 
ing materials for overhead lines are treated 
in separate cliaptcrs, with full discussion of 
the various standard designs and their 
adoptabilit>y under diilerent (*.onditioiis. 
Voltage control hy phase modifiers and 
prevention of dangerous currents- are ably 
dealt wit li giving details and wiring diagrams 
of apparatus employed. 

The (diapter on underground cabh‘S deals 
in great* detail with all llie aspects of power 
t ransmission through undergroiind cables 
and the lat(\st (h^velopimuits in the design 
and man&faelure of High Tension enables 
have been thoroughly discussed with very 
neat illustrations. 

Pressure rises and protection against 
abnormal pressure rises is v(»ry well written 
dml the practical Engineer as well as the 
teacher will find the book very interesting 
and useful. 

K. P. 

+ ♦ ♦ 

EXPKllIMKNTAL PHYH1(?AL CUEMISTKY (SUr 
eond Thlition). \^y Farrington Daniels, 
J. Howard -Mat hews and John Warren 
W ilUains. (Mc(iraw-J 1 ill Hook rompany, 
Inc., New York and London, 11)31.) Pp. 
xix^*l9fi, .MO Kigs. IMee *JU, net. 

In this new' (edition, thegem»ral arrangement 
of tlie first iii\])n*ssion has been retained. 
Part I which provides a laboratory inanual 
stands greatly altered in that sixteen of the 
less satisfactory ex peri men Is liav(» been omit- 
ted and nine new ones ha.ve beem added. 
Amongst the additions are exp«‘riments on: 
moleeiilar films on liquids, eleetrokiiietic 
phenomena, distribution of particle size in 
an emulsion, the dilatonieter in the study of 
reaction rates, galvanic cells wdth and with- 
out transference, the glass electrode, the 
heterodyne beat method for <lielectric capa- 
city and Jicavy hydrogen. In several of the 
exercises retained the experimental te<*hiiiqne 
has been modified with a vi(»w to secure 
higher accuracy. Part IF (which deals with 
apparatus found most suitable for advanced 
work or research on topics dealt with in Parti) 
has been slightly amplified with a view to 
keep pace with recent literature by addition 
of topics such as Ileyrovsky’s polarograxdi, 
Kaman spectrum, vapour density balance, 
high vaeniim technique, etc. The chapters 
on photochemistry and capacity have been 
considerably amplified. Part ill dealing 


with miscellaneous operations has been 
extended to include chapters on vacuum 
tubes and errors of measurement. One w ho 
goi?8 through the book is greatly impressed 
by t he number and variety of exercises and 
the adequate^ theoretical background for 
each of them. In view' of the profuseness 
of th(» material it is to be regretted that no 
reference is made to tlie following : Mcltain’s 
quartz spring balance (useful in studying 
solid-vapour equilibria), the determination 
of the thermal conductivity of gases and the 
construction of ]»r(‘cision air tlu^nnostats. 
The importance of corrections (as determined 
by Harkins and co-workers) in t he “ring” and 
tlM‘ “drop weight" methods of determining 
siirfa<*e tension could hav<? J)ccn pointed out 
with advantage. In spite of these minor 
omissions the book would be highly useful 
to students as well as ti^achiTs. 

K. S. (li’Ki.iUA.fA Doss. 

* * * 

Tin^ Okolouy and Minkkal IiESouucks 
OF lU'KMA. By Dr. H. L. Olihibber, fIi.d., 
D.sc., F.o.s., F.ii.o.s. (Macmillan Ss Co., 
Ltd.) Vol. I, (leology of Iturma, pp. xxviii-f- 
530. l^rice 30#. u(‘t . Vol. 2, Mim^ral Ko- 
soiirces, ]q). xv | 309. I^ricc 18#. net.. 

The two volumes before us (Mnistitiite a 
substantial (contribution to our knowledge 
of the geology and mirucral resources of 
Burma, a country which is so aptly de- 
scribed as “st ill a land of the fiitiin‘." Almost 
iinmediat(dy after la* ont(»red on the teaching 
statT of tlie n(*wi,v formed l>(q)artment of 
Geology in the rniversity of Hangoon under 
the d inaction of Dr. L. Dudh‘y Stamp in 
tim y(*ar 1924, Dr. riihiblxu* realised tln^ 
n(M»d for a descent and comprehensive manual 
on the Geology of Burma, and soon resoIv(xl 
to su])ply this want hiinsiJf. During the 
next few yc^ars he dcdilierati'ly set out to 
qualify himself by trav(‘l, lic'ld w'ork, and 
laboratory study for the elhcient execution 
of this task ; and the books now under 
review are the result, of tli(.w labours. As 
Dr. L. Dudley Stamp says in his aiiprecialive 
Foreword, 1 hesc two volumes by Dr. Chhibber 
‘■represent a valuable combination of per- 
sonal rc'seareh and field work and a minute 
and critical examination of existing litera- 
ture V on the geology and miu(»ral ri^sources 
of Burma. 

Vol. 1. deals with the g(»ology of Burma 
and is made up of 31 chapters covering 
about 500 pages in all. A few of these 
chapters have been writ ten in collaboration 
with Mr. R. Kamamirtham of the Geology 



642 


CVRttENT SCtENCS 


[June 1935 


Department, University College, Eangoon. 
The first 9 chapters deal with such aspects 
of general geology as River systems, Lakes, 
Earthquakes, Mud volcanoes, Denudation, 
etc. The next 17 chapters are devoted to 
the stratigraphy of Burma and contain a 
detailed and conru^eted account of the 
constitution, classification, and charaeter- 
istic fossils of the dilTerent rock formations 
in their stratigrapliical order. The palaeonto- 
logical portions of these cliapters have 
been read througli and revised by such 
eminent palaRontolugists as Prof. A. Morley 
Davies and Dr. K. R. Cowper Reed. The 
remaining 8 (?}iapt«‘rs deal with an intensive 
study of ign(M)U8 activity in Burma under 
such aspects as its relation lu tee1.oni(>s, 
variation in time and space, variation 
diagrams, etc. and in writing these the 
author has had the valuable criticism and 
guidance? of such well-known petrologists 
like Prof. P. CL H. Boswell, l*rof. A. Brammal 
and Dr. G. W. Tyrrell. The book concludes 
with two valuable appendices on the corre- 
lation of the geology of Burma with that of 
Malaya and Assam, the former by Mr. 
J. B. Scrivenor, late Director of the Geolo- 
gical Survey Department., Federated Malay 
States, and the latter by Mr. P. Evans, 
Geologist of the Burma Gil Co., Assam. 

The second volume on the mineral n?- 
sources of Burma is n)ueh smaller tlian the 
first and has about .300 pages, divided into 16 
chapters dealing with the various kinds of 
deposits of economic! value found in 
Burma — ranging from gem stones like ruby 
and sapphire to soils, road-stones, and build- 
ing materials, lender each type of mineral 
deposit, an account of its geological an<l 
geographical distribution, and present me- 
thods of exploitation have been given, 
together with chemicfal analyses, statistic.^) 
of production, etc. In a f«!w cases valuable 
suggestions have also been made regarding 
the future development of some of these 
mineral deposits. In writing some of these 
chapters, the author has wisely taken the 
assistance of several comx)etent men, and 
thus has secured a certain amount of autho- 
rity for his work. For instanc^e, the chapter 
on* Petroleum is wholly written by Dr. L. 
Dudley Stamp ; many of the statements 
niade in the chapter on Salt have had the 
approval of Mr. E. G. Robertson, Chief 
Collector of Salt Revenue, Burma ; and the 
chapter on Soils has been written in eollabo- 
ration with Mr. S. P. Aiyar of the Burma 
Agricultural Service, ft is well known that 


from the point of view of mineral resources, 
Burma is undoubtedly the most important 
province of the Indian Empire ; and we 
have no doubt that the present volume by 
Dr. Chhibber will be of great assistance to 
all those who are interested in the develop- 
ment of these mineral resources. 

In both the volumes under revhiw, at the 
end of each (chapter numerous references to 
original papers have been given ; and a iieru- 
sal of the complete list of such references is 
enough to impress us with the exteTit and 
volume of library work wiiicli the autlior 
must have done in writing these volumes. 
With the? subject-matter so nicely arranged 
and classified, and aided by the numerous 
and excellent illustrations so w(?ll reprudiK^ed, 
wc have no doubt tiiat Dr. Chhibber’s' 
volumes will long remain as valuable books 
of reference for those intcTested in Jiny aspect 
of t he geology of Burma. 

On reading through the two volumes, we 
are, however, inclined t o make a few" observa- 
tions by way of comment. In Vol. i we 
think that a good bit of the information of 
the kind given in tin* first 9 chapters, though 
interest ing, is hardly necessary in a book of 
this kind, and might well have been cut out, 
thus r(‘ducing the emtire matter t.o about, 
half its presfuit size, without in any way 
sacrilicing tlie, valm? of thesi? chaTders as an 
intrudiudion to the study of the geology of 
Burma. It is also difilcult to appreciate 
the propriety of such an inl.cnsive treat- 
ment of the igneous rocks of Burma as is 
embodied in chapters XXVIIf to XXXIII. 
While w"e have no doubt that t he information 
given in these chapters is of the most valu- 
able kind, we still feel that such a detailed 
study dealing with igneous petrography 
and petrogemesis — though it be all relating ‘ 
to the rock typ«!s from Burma — has hardly ] 
a pla(!e in a book like this devoted to a general ! 
study of the geology of Burma. If however 
it is considered desirable or necessary by 
tlie author, to include those chapters for 
the sake of completeness, we miglit well ask 
why the same t reatment should not also have 
been extended to the sedimentary and meta- 
morphic rocks f With these concluding 
chapters in Vol. I wry much abridged, and 
with a certain amount of general trimming 
in Vol. IT in places where the present 
methods of mining etc., have been described 
in much too groat a detail, we think it should 
have beim possible for the author to achieve- 
his original intention to cover in ime volume 
both the geology and the mineral resources 
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of Btirma; and this, wc feel, would have 
been better. 

In both the volumes again, we regret to 
see certain features in expression which arc 
luually considered undesirable. For 
instance, in Yol. I, liilmost within a page or 
bwb,w'o sec one and the same person variously 
referred to as “ Staiiift “ Dr. Stamp 
“ L. D. Stamp “ Dr. L. I). Stamp ”, and 
“ Dr. L. Dudley Stamp ”. A locality is 
spelt “ Nwetaung ” in one place and 
** I?gwetaung ” in another. In mentioning 
the fossils of the different, strata, there is 
no consistency in the classification adopted. 
In one place (p. 150) Mollnsea is considered as 
a unit of the same status as llydrozoa or 
Anthozoa; while in another (p. .142) the 
name Moilusca does not appear but the. 
three different classes of this phylum — 
Pelecypoda, Gastropoda, and (\>!phalopoda 
have been mentioned individually and each 
given the sanie. status as the term Moilusca 
oh* page 150. On »iage 17.‘i one eannoi see 
why the phylum Arthropmla should come 
in between Pelecypo<la and Cephalopoda ; 
and on page 22(5 the ti^rm '* IVleeypoda ” 
wliieh has been used so far is smhhmly 
dropped and we get the term, “i^ainelli- 
braneliiata" instead. Similarly in mention- 
ing the different speides of a genus, no 
eonsisteut procedure? is adopted. In orn* 
place it is Uajinminina iwhrex and 
delioulea ; in anotlier pla<?e it is (hihh 
inaradlm, Orthis ehfiungzonenshj Orilm mh- 
rrateroideE ; and in a third place it is Proilnvinn 
rnra, P, vtfihidriatft, P, gratioms. 

There are also quite a large number of 
passages in both tlie volumes where it is 
dillicult to underataud exactly what the 
author means, where the (?onatriiction of the 
sentences is rather loose and not altog(‘tlier 
liappy, or where the idea expn^ssed is much 
loo common jdaee to be seriously immt ioned. 
A few such examples from Vol. I are given 
Ijelow : “ Some of them (lak«*s) an? important 
because amongst the sedihients with which 
they have become lilh?d in are minerals of 
value, including oil shales and lignite. In the 
southern parts of the Shan States, one of t he 
lakes formed in this way still remains ; 
this is the Inlo lake.” (p. 40) ; AristoeyNth ‘‘is 
:one of tlie peculiar fossils of the Ordovician 
^period.” (p. 138) ; “Besides VamarovrinuH 
asiaticus^ Lingula guadrata^ Orthis irram- 
[dioa, and Fletitamhoniica repanda have been 
Kound in them.*' (p. 145) *, “But fortunate- 
iy <or Burma, there is within easy reach a 
^hole series of richly fossiliferous Silurian 


deposits of this period with their rich 
faunas.” (p. 149) ; “Out of 20 species found 
in the Irrawaaian series, six are entirely of 
a<]iiatic habit and two are semi-aquatic. 
Heven to nine lived chiefly in marshy swamps, 
while the remaining eight are identical with 
Indian Siwalik forms. Ont of the 2(5 species, 
11. at least are identical with the India 
Siwalik forms.” (p. 254) ; “The origin of 
fossil w'ood is due to colloidal material 
associated with waters laying down the 
deposits in which it is preserved.” (]). 25(5) ; 
“It w^as not until late (>(‘1 aeeoiis or early 
Koeene times that the subterranean llres 
once Tnon» aw'oke to vigorous action”, 
(p. 291) : “In each case there is little re- 
maining evidence to show the act ion of the 
igneous rock upon the soft sands and days 
through wliieh it. passed, <lue partly to, tbe 
rapid rate at which thc^se beds are denuded, 
but at the same time, had these intrusives 
been aceompaiiied by heat tlien (he beds in 
eontacl would have shown sonu* indications 
of metamorphism.” (p. 393); “In the absence 
of fossils it is very dillicult to aiinounee the 
age of a formation. ” (p. 470). 

In Vol. II we liave : “ Whi^n these* mines 
arc active Shan women wash for gold e.s they 
do at present in (he jade* mine ar<‘a, while 
the*ir male relative's work for riibie's and other 
ge‘in stone's." (p. LI); “In plaeos it (gabbro) 
is so iiiK'graiiieMl uiiel graniilitie that, without 
the aiel of a inieTOseope.*, it is diffu?ult to dis- 
tinguish externally from basalt.” (p. 38) ; 
“ Quartz is visible in thin seed ions but is very 
subordinate, and the' rock ap|)e?ars to be a 
quartz eliorite*. The* felspar is ^'e?ry largely 
altereel, but hejwever plagioelase is pre- 
doiniiianl.” (j). 40) ; “A stray laboiire*r might 
search for jadeite bemhlers from t lie bed of the 
stream. This is a labeirioiis task as the man 
lias not imeoniinonly to stand in water, about 
thigh de'cp ail the time while, as a rule, the 
rewarel eif his exe'rtions eloe'S not arrive very 
promptly.” (p. (55) ; " The average double 
prismatic cleavage angle is 87 -3, while it 
varie's freun 85-2 to 80-0, depeneling upon 
the, angle at wliieii the? crystal is lying in the 
seetUm. ” (p. (57) ; “ It is iiotcweirthy that 
in sales anel valuat ions, prices are not men- 
tioned openly, but are indieate'd by a conven- 
tional system of linge.»r jiressures iinde>r cov(?r 
of a liandkerehief. ” (p. 78) ; “ A e.oii8ide>ra- 
ble quantity of stone is smuggled across the 
border in aeldiiion to the. smail amount offici- 
ally carried over by mules, which return from 
Burma to Yunnan and China with the advent 
of the rainy season. ” (p. 79) ; “ The cutting 
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"^rbf l^elte) Is.done 'wlt& steel- wire ;; generally 
two of three wires are i^ied' together. Tlie 
\lMnddw rests on a wooden frame and the saw 
ita Vorked by two men sitting at either end. 
On one side there is a small basin containing 
coarse carborundum powder and water, and 
during cutting this moist paste is continuously 
poured on to the boulder by means of a long 
rod either by one of the workmen or by 
a small apprentice boy.” (p. 81); 

” The country has undergone secular 
changes of depression, evidenced in the 
coast line and interior, followed by up- 
heaval.” (p. 177) ; ” It (Mica) is associated 
in a medium grained pegmatite with a 
inicrographic intergrowth of quartz and 
felspar. The author had a small pit dug 
to a depth of about 8 feet and found that 
mica continued to that depth. ” (p. 2.39) ; 
” With the inyention of the internai combus- 
tion engine, it is becoming essential for the 
development of a rice country like Burma 
to possess a good system of roads, linking 
her niain river systems with the railway 
termini! and sea ports. (p. 87). 

Tn pointing out some of these irregularities 
in ej m resBion and, in quoting at some length 
thesPIkamples of what appear to us as un- 
happy in diction, lot not our intention be 
misunderstood. We have nothing but praise 
and admiration for the great trouble which 
Chhibber has t^keii in compiling these 
valuable volumes ; wo are howovc^r 
aii!iiiOU8 at the same time that in a great 
work of this kind produced l\y one of ns, 
there should be nothing whicli will tend to 
let it down in the estimation of the seientiiie 
public in India or abroad. 

L. Eaua Eao. 
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Manttal on THJ3 Atr-Seasonino of Indian 
Timbers. By S. N. Kapur, b.sc., Ph.o. 
A.I.C., A.M.T.chom.E., Offlcer-in-charge, Sea- 
soning Section, Forest Kescarch Institute, 
Dehra Dun. (Delhi, Manager of Publications, 
1934.) 


The seasoning of timber is a very important 
subject, -which has suffered from undeserved 
neglect in India, considering her vast timber 
resources and the necessity, for - propefly 
conserving them. In Europe and America, 
the old-fashioned method of air-seasbning 
has been superseded to a very large extent 
by the modern processes of kiln-drying. In 
India, however, for some reason or other, 
air-seasoning is the only method practised 
to any large extent. Even this method is 
not. followed in an organized, scientihe 
manner and haphazard methods of seasoning 
are responsible for the loss of largo quantities 
of valuable timber. Mr. Kapur’s book is 
therefore a very timely and useful i>ublica-. 
tion. 

The first part of the book is devoted to a 
general description of the principles^ and 
methods , of seasoning timber. Among the 
important topics dealt writh are : — ^Methods 
of Det ermining Moisture in W ood, Shrinkage 
and Moisture Itelation of Wood, Mechanisih 
of Wood-Seasoning, Seasoning Defects and 
their Causes, Waf er-Seasoning, Requirements 
of Air-Si^asoning and Practical Methods of 
Stacking Timber I'or St^asoning. Each of the 
topics is briefly but very clearly dealt with 
and iUiistrat(Hl by nuim»roiis excellent 
plates. 

The second part of the book is entirely 
devoted to an account of the air-seasoning 
eliamcteristies of 120 of the eommuiiest 
species of Indian timber. Directions about 
the proper rm»,thods of seasoning are given for 
each species. .\s these are mostly based bn 
experiiiu fits by the author and his colleagues 
at the h^orest Research Institute, they will be 
found very useful by all who are interested in 
the subject. 

The printing and get-up of the book, 
ami the illustrations are excellent. The 
author deserves to be vDOgratulatcd for 
wTiting a very useful and instructive book 
on this important subject. 
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